for  Military  Components 


UTC  was  the  largest  supplier  of  transformer  components  in  World  War 
II.  Present  UTC  production  is  on  a  simitar  basis.  Illustrated  below  are  a 
few  of  the  thousand  military  types  in  UTC  1950  production. 
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EARTH'S  FIELD  COMPENSATOR . COVER 

Wooden  structure  supports  current-corrying  coils  that  reduce  ecrtS's  mog.netic  ticid  when  making  precise  electron- 
opticol  odjustments  at  the  Sylvonio  Research  Laboratories,  Boyside,  N.  Y.  Photo  by  Larry  Ankcrsen.  (See  p  138) 

SITING  MICROWAVE  ANTENNAS  BY  HELICOPTER,  by  B.  I.  McCaMrcy .  82 

Twa  helicopters  are  used  to  determine  optimum  tower  heights  for  line-ot-s  ght  communications  systems 

CRISPENING  CIRCUIT  FOR  COLOR  TV . . .  85 

Increasing  rapidity  of  response  of  video  circuit  results  in  improvement  in  apparent  resolution 

HOW  TO  PRODUCE  GOOD  INSTRUCTION  MANUALS,  by  Eugene  Anthony  .  88 

Qualifications  and  detoiled  duties  of  the  Mr.  X  who  is  to  hcod  the  techni:cl  monuol  crew  and  do  the  heovy  writing 

CRAWLER  DETECTS  GUN-BARREL  CRACKS,  by  R.  D.  Kodis  and  R.  Shaw .  92 

Rotating  pickup  pulled  through  magnetised  barrel  feeds  recorder  to  give  unlolded  flaw  mop  of  inside  surface 
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.  102 

.  104 

.  108 
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.  117 

.  120 


DOT  ARRESTING  IMPROVES  TV  PICTURE  QUALITY,  by  Kurt  Schlesinger 
Selective  circuit  removes  dot  structure  from  large  homogenous  areas 

REMOTE  PICKUP  BROADCAST  RECEIVER,  by  Adelbert  A.  Kelley  .  . 

Crystal-controlled  receiver  for  26-mc  relay  of  on-the-spot  coverage 

MINIATURE  RADAR  TRANSPONDER  BEACON,  by  R.  S.  Butts  . 

Mounted  in  a  pilotless  plane,  beacon  extends  the  range  of  o  radar  using  passive  reflection 

IMPROVING  PROGRAM  LIMITER  PERFORMANCE,  by  Danald  W.  Howe,  Jr 
Deloy  limiter  helps  prevent  o-m  interference  with  adjacent-channel  stations 

MULTIPLEXING  KLYSTRONS,  by  William  L.  Firestone . 

Limitations  of  many  techniques  and  how  a  satisfactory  system  was  developed 

STRAIN-TESTING  RAILROAD  BRIDGES,  by  Albert  D.  Lewis 

Twelve  cothode-ray  tubes  are  viewed  by  35-mm  moving  film  cameras 


WIDE-RANGE  ELECTRONIC  CHRONOSCOPE,  by  R.  G.  Raush .  . 

Pulse  lengths  from  10  microseconds  to  1  minute  are  directly  shown  on  high-speed  clock  dial  driven  by  charging  circuit 

UTILITY  VIDEO  AMPLIFIER,  by  E.  C.  Kluender .  125 

Use  of  feedback  provide)  simple  amplifier  with  many  oppli cations  on  program  lines 

AUDIO  AMPLIFIER  DAMPING,  by  R.  M.  Mitchell .  128 

Meaning  and  measurement  of  the  damping  factor  described  as  a  function  of  feedback 

NETWORK  DESIGN  CHARTS  (Reference  Sheet),  by  T.  U.  Faley  . 132 

Universal  T,  pi  and  L  network  chorts  cover  oil  normally  encountered  phase  shifts  and  transformotion  ratios 
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AUDIO  OSCIILATOR 


marion 

methods 

MEASURE  HAIRSPRING 

TORQUE 

WITH  SOUND  WAVES 


Marion's  Hairspring  inspection  method 
permits  100%  inspection  and  control  of 
hairspring  characteristics  at  high  pro* 
duction  rates. 


marion  methods 


THE  MAKION  METHOD  of  hcdispring  inspection  takes  advantage  j'/ 
of  the  relationship  between  the  torque  of  the  hairspring  and  its  f/i 
natural  resonant  frequency.  Initial  calibration  is  made  with  cr  ^ 
standard  torsiometer  and  frequency  is  adjusted  to  resonate  a\W 
hairspring  of  known  torque.  Hairsprings  of  conect  torque  speci- 
hcations  resonate  when  held  in  tweezers  placed  against  the  '' 
vibrating  surface.  Amplitude  adjustment  permits  "Go-No-Glo" 
Inspection  to  1%  of  specified  torque.  With  this  method,  inspec¬ 
tion  rotes  of  500  to  600  springs  per  hour  may  be  achieved.  This 
technique  affords  production  torque  control  to  close  limits  on  a 
10096  basis,  rather  than  the  normal  spot  checking  provided  by 
standard  torsiometers. 


NOT  FOR  SALE  —  Marion's  Method  ol  inspectinq  hairsprinqs  by  vibiat- 
inq  them  at  audible  frequencies  may  be  adaptable  to  your  own  inspection 
problems.  The  illustrations  show  how  such  a  device  may  be  made.  The 
one  pictured  usm  a  Hewlett>Packard  audio  oscillator  coupled  to  a  trans¬ 
ducer  which  may  be  a  modified  P.  M.  speaker  assembly.  ^ 

OTHER  MARION  METHODS  —  Current  demands  on  industry  by  the 
mobilixotion  ptoqram  accentuate  the  importance  of  production  methods. 
Hairsprinq  torque  measurement  by  means  of  sound  waves  is  only  one  of 
a  number  of  methods  which  Marion  proposes  to  present  in  the  hope  that 
some  of  them  can  help  you  as  much  as  they  have  helped  \is.  Marion  Elec¬ 
trical  Instrument  Company*  401  Canal  Street.  Manchester.  N.  H..  U.  S.  A. 
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NAME  _  MAILING  ADDRESS 

COMPANY 

POSITION 


Please  send  me,  free  of  charge, 
your  publication  "TECHNIQUE" 
a  journal  of  instrument  engineering 


iMuiisKiv  ii.muini  i\sTiu  MK\r  m\ki:i{s 

1  \MS  ii  (  VHI.KS  :  Ml  IIUH.M)"  !.l  M  KKS-I.M ) 


UMENTS 
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I  ou  can  test  a  Quality  Control  Program  in 
several  ways  . .  .  Does  it  begin  outside  your  plant— 
with  rigid  specification  of  materials?  Does  it  include 
detailed,  continuous  production-line  inspections? 

Are  these  supplemented  by  laboratory  and  field-testing 
of  your  parts  and  products?  And  finally — do  you  reject 
on  the  basis  of  minor  flaws?  IRC  answers  "YES" 
to  all  these  yardsticks!  But  the  real  proof  of  our 
Quality  Control  Program  is  the  multitude  of  customers 
who  specify  IRC  resistors— year  after  year. 

Typical  products  of  quality  control,  IRC  Advanced 
BT  Resistors  meet  and  surpass  JAN-R-11  Specifications. 
In  standard  RTMA  ranges.  Advanced  BT’s  are 
designed  to  operate  with  moderate  temperature  rise 
and  provide  efficient  power  dissipation.  Reason  is 
the  combination  of  IRC’s  filament-type  resistance  ^ 
elements  with  exclusive  construction  featmes. 

Resistance  material  is  permanently  cured  and  bonded 
to  special  glass.  Leads  extend  into  filament  for 
rapid  heat  dissipation.  Molded  bakelite  seals  element 
against  moisture  and  prevents  grounding.  Advanced  BT’s 
are  available  in  1  and  2  watt  ratings.  Send  for 

full  details  in  12-page  technical  data  Bulletin  B-1. 


NAME 


COMPANY 


is  essential 


Where  accuracy  and  economy  are  desired  in  high 
frequency  applicatiom  and  circuits  requiring  high 
stability  and  close  tolerance,  use  IR^  PRECISTORS. 
IRC  mokes  2  sizes  of  PRECISTORS  to  customers' 
specifications,  rather  than  to  standard  RTMA 
values  (subject,  of  course,  to  moximum  and  mini¬ 
mum  values  for  each  type).  You'll  And  PRECISTORS 
excellent  where  carbon  compositions  are  unsuit¬ 
able  or  wire-wound  precisions  too  expensive. 
Coupon  brings  full  particulars  in  Catalog  B-4. 


Your  supplies  of  standard  resistors  for  pilot 
runs,  experimentation,  or  maintenance  need 
never  get  out  of  control.  When  you  need 
resistors  in  a  rush,  simply  phone  your  local  IRC 
Distributor.  We  keep  his  shelves  Ailed  with  the 
most  wanted  types  of  standard  resistors;  he  can 
give  you  prompt,  'round-the-corner  delivery. 
If  you  don't  know  his  name  and  address  just 
ask  us. 


OuaRty  control  assures  moximum  uniformity 
in  IRCs  smoll  15/16’*  Type  Q  Controls. 
Construction  feotures  one-piece  duol  con¬ 
tactor  of  spedol  alloy — simplifleti  single- 
unit  collector  ring— molded  voltage  baffles 
— special  brass  element  terminals  that  will 
not  loosen  when  bent  or  soldered.  Type  O 
Controls  have  unusual  durability  and  efR- 
ciency— adapt  to  a  great  variety  of 
small-space  applications.  Send  coupon  for 
full  details  in  Cotalog  A-4. 


Exacting  tests  and  inspections  control  every  step  in  the  processing 
of  IRC  Rower  Wire  Wound  Resistars— assur«<  balanced  per¬ 
formance  in  every  choracteristk.  In  essential  electrical  orsd 
mechanical  charocteristics,  these  rugged  wire  wounds  ore  ideal 
for  heavy  duty  applications.  Steatite  forms  ore  uniformly  wound 
wHh  high-grade  alloy  wire,  and  coated  with  special  heat- 
dissipating  cement.  RWW's  hove  been  specified  for  over  14 
years  by  leading  industrial,  commercial,  broodcost,  maritime 
and  aircraft  users.  Cotalog  C-2  contains  full  informotian. 


U/Wm'tJit  tiMut 


INTERNATIONAL  RESISTANCE  COMPANY 

403  N.  Brood  St.,  Philadelphia  8,  Pa. 

Send  me  additional  data  on  the  items  checked  below; 

Advonced  BT  Resistors  (3  O  Controls 

Deposited  Carbon  PRECISTORS  Q  Power  Wire  Wounds 
Nome  and  Address  of  locol  IRC  Distributor 


\  ■ 


Raytheon  Magnetron,  Type  RK  5/26, 
made  hy  Raytheon  Manufacturing 
Co.,  Waltham,  Mass.  This  is  a  super- 
high  frequency,  pulse-type,  tunable 
magnetron  cavity  oscillator,  to  oper¬ 
ate  in  the  2J..1  centimeter  band.  It 
is  capable  of  delivering  700  kilo¬ 
watts  of  peak  power  under  pulsed 
conditions. 


our  assistance,  simply  ask  your  Revere  Distributor. 
He  will  be  glad  to  put  you  in  touch  with  us,  without 
obligation. 


•  This  Raytheon  Magnetron  is  just  one  of  a  number 
using  Revere  Metals — and  Revere  know-how.  Revere 
and  Raytheon  work  closely  together,  consulting  on 
such  matters  as  the  properties  of  copper  and  brass, 
brazing  methods,  machining,  suitability  of  metals  for 
glass-to-metal  seals,  and  so  on.  In  other  words.  Revere 
goes  much  beyond  merely  supplying  metals.  Through 
the  Revere  Technical  Advisory  Service  our  knowledge 
and  skill  are  available.  They  have  proved  invaluable  to 
many  companies.  And  by  the  way,  do  not  forget  that 
this  collaboration  is  freely  given.  If  you  purchase 
from  distributors  and  would  like  to  avail  yourself  of 


COPPER  AND  BR/VSS  INCORPORATED 

Fomnded  hj  pjkul  Revere  in  IBOt 
230  Park  Aven.^,  New  York  17,  N.  Y. 


Milii:  Baliimere^  Md.;  Chicane  and  CJinton.  lU.;  Detreit^  Mich.;  Let  AngeUi 
and  Rivenide,  Calif.;  Keu  Bedferd,  Mass.;  Rome,  S.  Y. — 

Sales  Offices  in  Principal  Gties,  Oistrihnters  Ettryuhere. 

$IE  **MIIT  THI  rftlSS**  ON  NtC  TILiVISION  IVtRY  SUNDAY 
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AND... 


It's  Ersin  Multicore,  the  world's 
finest  solder,  that  costs  less  because 
it  gives  greater  coverage  per  pound, 
saves  fihie  and  eliljiinates  rejetts. 


Satisfied  users  will  tell  you  . . . 
with  today's  heavy  schedules  specify  Ersin 
Multicore  Solder  to  do  the  job  faster  and  betterl 


rjli» 
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i 


Made  of 

i  virgin  metals  only: 

Tin:  99.75%  pure 
Lead:  99.97%  pure 
Ersin  Multicore  meets 
ALL  requirements  of 
Federal  Specification 
QQS-571b. 


the 


made 


extra 


Address  U.  S.  A.  and  Canadian  inquiries  to 

MULTICORE  SALES 

164  Duane  Street  •  New  York  13,  N 


only  3  core  solder 
with  non-corrosive, 
active  ERSIN  FLUX! 


It's  Ersin  Multicore  that  combines 
thin  wall  triple  core  construction 
with  the  matchless  performance  of 
extra  active,  non-corrosive  Ersin  Flux, 

It's  Ersin  Multicore  that  wets  metals 
faster  yet  insures  continuity  of  flux 
and  perfect  bonding  on  difficult  metals. 


Inject  speed,  dependability  and 
economy  into  your  busy  assembly  line 
with  Ersin  Multicore  —  the  original  j 
3  core  solder  that  achieves  top  production, 
eliminates  "^ry"  joints  and  rejects, 
even  when  ordered  with  lower  tin  conteilt 
than  other  solders. 


\ 


inquiries  reqarding  other 


New  Edition!  FREE  — 

Valuable  booklet  “Modern  Solders"  and 
testing  samples  available  on  request. 


MULTICORE  SOLDERS  LTD. 

Mellier  House,  Albemarle  Street  *  London,  W.  1,  England 
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Plasticon  M  Capacitors 


Du  Pont  Polyester  Film 


MANUFACTURERS 

Glassmike  Capacitors 
Plasticon  Capacitors 
UiVoll  Power  Supplies 
Pulse  Forming  Xetworks 


.'t// PAonrs;  AMbassador  2>3727 

o  n  d  e  n  s  e  r  d  M  e  t  s  Company 


Street  •  Chicago  36,  Illinois 
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Used  for  the  FIRST  time 
in  production  capacitors! 

•  By  the  worid’s  largest  manufacturer  of  plastic  film  capacitors 

•  We  are  better  equipped  to  handle  plastic  film  because  of  our 
experience ...  now  using  these  films; 


Plasticon  A  Film; 
Plasticon  L  Film: 
Plasticon  T  Film: 
Plasticon  P  Film: 
Plasticon  F  Film: 


hifh  t«mp«ratyrc,  high  voltage  filter  coupling  and 
by-pau  capacitors 

very  high  resistance,  high  "Q"  and  low  dielectric 
absorption  application 

similar  application  as  Plasticon  "L"  Film,  but  for 
estremely  high  temperatures 

high  DC  resistance,  low  dielectric  absorption  for 
service  up  to  S5*C 

ultra  high  resistance,  high  voltage  capacitors 


MANUPACTUlIRS 

Glassmike  Capacitors 
Ptasticon  Capacitors 
HiVelt  Power  Supplies 
PuUe  Forming  Networks 


•  PLASTICON  M  CAPACITORS  are  available  in  Glassmikes  and  all 
metal  container  styles 

•  Characteristics  of  capacitors  using  m  FILM: 

ultra  high  resistance  at  high  temperatures;  smaller  size 
for  mfd.  X  voltage  rating;  low  derating  factor  for  high 
temperatures;  available  in  100  volt  rating  and  up. 

•  Due  to  limited  quantities,  no  general  samples  are  available. 
Send  us  your  specifications  and  samples  will  be  made  to  order. 

Your  inquiries  are  invited. 

All  Phones:  AMbassador  2-3727 
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Special  Purp 


ose 


TUBES 


On/v  a  few  companies  in  the  country 
have  facilities  equal  to  ours  for  handling  development  and 
mass-production  of  special-purpose  infra-red, 
photo-electric  and  advanced  thermionic  devices. 


Our  research  and  production  specialists  flexible  conveyors,  lai’gc-  air  conditioned 

have  done  outstanding  development  work  areas  and  pipe  line  distribuiifui  of  hydro- 

on  such  specialized  equipment  as  thyra-  gen,  oxygen,  purified  water,  city  water  and 

trons,  tri-color  display  tubes,  projection  fuel  gas.  Quality  control  facilities  and 

type  P.P.I.  presentation  tubes,  etc.  standards  equal  those  of  pharmaceutical  \ 

We  have  facilities  for  large-volume  or  jeweled-movement  manufacturers, 
metal-to-glass  sealing,  high-vacuum  An  ample  supply  of  labor  of  better  than 

pumping  and  sealing,  annealing,  auto-  average  quality  is  accustomed  to  working  • 

matic  washing,  handling  of  gases,  etc.  to  tenths-of-thousandths  tolerances.  We 

Our  125,000  square  feet  of  sprinklered  invite  inquiries  on  projects  requiring  far 

floor  space  has  more  than  a  mile  of  more  than  ordinary  ability. 


THE  RAULAND  CORPORATION 
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WHAT’S  NEW  FOR  YOU 

at  CENTRALAB 


NEW  miniature  switches  (I'An"  dia.) 
available  in  multi-pole,  multi-position,  multi- 
section  (phenolic  or  Steatite)  units  and  in 
combination  with  line  switches  and  controls. 
Check  Nos,  42-156,  42-157  for  technical  bul- 


NEW  miniature  821  Ceramic  Trimmer 
has  volta>{e  ratin>:  of  500  V.D.C.VC.  Can  be 
base  mounted  to  chassis  or  terminal  mounted 
to  coil  or  terminal  board.  Available  in  4 
trimming;  ranges  —  3  to  12  and  8  to  50  mmf. 


NEW  Hifth  Torque  Model  1  variable  re¬ 
sistor  —  a  truly  miniature  unit  ...  no  hif;ger 
than  a  dime!  Available  with  or  without  off- 
on  switch.  These  new  hijth  torque  units  will 
hold  settings  under  conditions  of  vihratitn 


letins  (coupon  next  page). 


NEW  Sub-miniature  Model  III  Ampec  — 
a  full  three  -stage  speech  amplifier  of  remark¬ 
ably  small  dimensions — approximately  iVfc* 
X  a  ’Mk**.  Excellent  for  hearing  aids, 

microphone  preamplifiers  and  similar  appli¬ 
cations.  Check  No.  42-130  on  coupon. 


Check  No.  EP-16  for  mote  information. 


1 


NEW  Pendet  .  .  .  consists  of  5  capacitors 
and  1  resistors  on  a  single  small  plate  with 
only  nine  leads.  Designed  to  couple  the 
diode-triode  and  pentode  tubes  in  the  output 
stage  of  AC-DC  sets.  Check  No.  42-149  in 
the  coupon  inside  for  Technical  Bulletin. 


or  shuck.  Check  No.  42-158  on  coupon. 


NEW  Eyelet-Mounted  Feed-through  Cer¬ 
amic  Capacitors  arc  exceptionally  small.  They 
meet  JAN-C-20  and  RTMA  requirements  for 
humidity  resistance.  Capacities  range  from 
25  to  3000  mmf..  Voltage  rating.  500 
V.D.C.Vi’.  Check  No.  EP-15  in  coupon. 


! 


CERAMIC  CAPACITORS 

Ccntralab  ceramic  capacitors  give  you  permanence 
never  before  achieved  with  old-fashioned  paper  or 
mica  condensers.  Ceramics  are  impervious  to  moisture, 
and  have  unmatched  ability  to  withstand  any  tem|X'ra- 
tures  normally  encountered  in  electrical  apparatus. 
Cenunics  make  possible  tremendous  space  saving; 
many  Centralab  ceramic  capacitors  are  hth  the  size  of 
ordinary  capacitors.  You  can  rely  on  Centralab  ceramic 
capacitors  for  close  tolerance,  high  accuracy,  low  pow¬ 
er  factors,  and  excellent  temperature  compensating 
cjualities. 


Hif;h  v»ltaf;e  ceramic  capacitors.  Capacitance:  5  to  500  mnif.,  5  KV 
to  40  KV  D  C.  working!  Ideal  for  portable  or  mobile  equipment. 
Primarily  designed  for  bigb  voltage,  high  frequency  gear.  For  Com¬ 
plete  information,  check  Bulletin  No.  42-102  in  coupon  below. 


SWITCHES  AND  CONTROLS 

I.cwk  to  Centralab  for  standard  and  s|xcial  purpose 
switches  —  single  or  multi-section  (phenolic  or  stea¬ 
tite)  —  single  or  multi-pole  —  rotary,  slide  or  lever 
action  —  shorting  or  non-shorting  contacts  ...  tor 
AM-I-'M-TV  as  well  as  for  medium  duty  power  appli¬ 
cations.  In  controls  —  it's  Centralab  all  the  way  .  .  . 
Cxntralab  introduced  composition  controls  to  the  elec¬ 
tronic  indiistr)’  25  years  ago!  New  Mcxlel  2  Radiohms 
are  America's  most  modern  controls  tor  TV-AM-FM 
(  entralab  Mcvlel  1  Radiohm  is  the  outstanding  truly 
miniature  unit  — the  standard  of  the  hearingaid  imlustry. 


Medium  Duty  Power  Switch  fur  R  F.  or  l\'i  amp.  110-115  V.  appli¬ 
cation  1,  2  or  5  poles  IK  contact  sections  up  to  20  sections 
per  shaft.  Ointacts,  cdlkctor  rings  coin  silver  inounted  on  Grade  L5 
Steatite.  Cat  No.  722 


Centralab  Components 


Ampec  is  a  full  J-stage,  3  tube  speech  amplifier.  Gives  you  truly 
highly  efficient  rctiable  performance.  Size:  I'/i”  x  I'  g"  x  .340"  over 
tune  sockets!  Vi'idely  used  in  hearing  aids,  mike  preamps  and  other 
amplifier  applications  where  small  size  and  outstanding  performance 
counts.  Bulletin  No.  973  in  coupon  below. 


/O', 
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PRINTED  ELECTRONIC  CIRCUITS 


—  Are  complete  or  partial  circuits  (including  all  in¬ 
tegral  circuit  connections)  consisting  of  pure  metallic 
silver  and  resistance  materials  fired  to  (!RL's  famous 
Steatite  or  Ceramic-X  and  brought  out  to  convenient, 
permanently  anchored  external  leads.  They  provide 
compact  miniature  units  of  widely  diversified  circuits 

—  from  single  resistor  plates  to  complete  speech  am¬ 
plifiers.  No  other  modern  electronic  development  of¬ 
fers  such  tremendous  time  and  cost  saving  advantages 
in  low-|X)wcr  applications. 


save  time...space...weight 


Orntralab  Triode  Couplates  save  space  and  weight.  They  actually 
replace  5  components  normally  used  in  audio  circuits.  Triode  &)U- 
plates  are  complete  assemblies  of  }  capacitors  and  2  resisti>rs  bonded 
to  a  dielectric  ceramic  plate.  Available  in  a  variety  of  resistor  and 
capacitor  values.  Bulletin  No.  -12-6  in  coupon  below. 


Centralab  Vertical  Integrators  give  you  big  savings  in  assembly  costs, 
particularly  in  TV  vertical  integrator  networks.  One  type  consists 
of  4  resistors  and  4  capacitors  brought  out  to  3  leads  .  reducing 
the  formerly  required  16  soldered  connection  to  only  3!  There’s  a 
big  saving  in  the  number  of  parts  handled,  too!  Bulletin  No.  42-22. 


Ceramic  Disc  Hi-Kap  Capacitors  hold  thick¬ 
ness  to  a  minimum.  Klake  peissible  very  high 
capacity  in  extremely  small  size.  Use  in  HF 
bypass  and  coupling  Bulletin  No.  42-4R. 


Tubular  Ceramic  Capacitors  —  Type  TCZ  show  no  ca¬ 
pacitance  change  over  wide  range  of  temperature.  Type 
TCN  have  special  ceramic  body  to  vary  capacitance 
according  to  temperature.  Bulletin  No.  42-18. 


Min-Kaps  are  very  tiny  capaci¬ 
tors  used  where  space  is  at  an 
extreme  premium  Ask  for  Bul¬ 
letin  No  42-24 


Dhtition  of  6L0BE*UNI0N  INC  *  Milwaakoo 

—  —  —  —  TIAt  OUT  COUPON  —  —  —  ™ 

for  tho  BuMotint  you  wont 

CENTIALAB 

Division  of  Clobo-Union  Inc. 

*14  East  Koofo  Avonuo,  Milwoukoo,  Wisconsin 

Tes  —  I  would  like  to  have  the  CRL  bulletins,  checked  below,  for  my 
technical  library! 

□  EP-13  0  973  0  42-18  □  42-24  0  42-130  0  42-157 

□  EP-16  □42-4R  0  42-19  0  42-85  0  42-149  042-158 

□  722  0  42-6  0  42-22  0  42-102  0  42-156 


New  high  quality  Model  2  Ra 
diohms  are  designed  for  lower 
noise  level,  longer  life.  Bulletin 
No,  42-85. 


Model  "1”  Rddiohm  control  — 
Mo  watt  —  plain  or  switch  type. 
No  larger  than  a  dune.  Fur  minia¬ 
ture  use.  Bulletin  No.  42-19. 


City.  .. 


State. 


How  dvarMIb...  Johns -Mamrille 


Photograph  courtooy  of  Chkopo  Tfoatforaitr  Orviiioil 


Abovo  comporiton  shows  tho  savings 


spaco  ond  motorials  mod*  possibU  by 


Raises  O^eHoad  Limits 
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TYPE  3 


...  a  purified  ASBESTOS  high-temperature  sheet  insulation  with 
important  advantages  for  eiertriral  equipment  manufacturers 


nSilicone-treated  Quinterra  Type  3 
is  a  high  grade,  Class  H  dielectric 
suitable  for  both  interlayer  and 
wire-wrapped  insulation.  It  has  out¬ 
standing  moisture-resistance,  high- 
temperature  stability,  and  electrical , 
characteristics— plus  flexibility  and 
adequate  strength.  Its  unique  com¬ 
bination  of  properties  points  the 
way  to  even  greater  compactness 
and  even  higher  overload  limits  in  many  types  of 
electrical  devices .  . .  including  air-cooled,  inert  gas 
and  silicone-filled  transformers. 

High  thermal-dielectric  characteristics 

Quinterra  Type  3,  like  all  treated  Quinterras,  is 
made  from  a  completely  inorganic  base  sheet  of 
purified  asb^tos.  The  base  sheet  is  of  closed  struc¬ 
ture,  has  no  holes,  and  has  an  inherent  dielectric 
strength  of  at  least  200  VPM.  The  silicone-treated 
base  sheet  maintains  a  dielectric  strength  of  at  least 
350  VPM  under  continuous  exposure  to  Class  H 
maximum  temperature  of  180*^ C.  The  silicone  treat¬ 
ment  also  provides  high  moisture  resistance  so  the 
dielectric  strength  remains  practically  constant  even 
under  conditions  of  continuous  high  humidity. 

*Qutoccrra  is  jobas-Maoville's  renscered  trade  mark 
for  its  purifi^  asbestos  electrical  iasulatioo. 


Excellent  physical  properties 

Quinterra  Type  3,  is  highly  uniform  in  both  texture 
and  thickness— an  important  advantage  in  product 
design.  Winding  dimensions  can  be  predicted  accu¬ 
rately  and  much  work  can  be  eliminated  in  the  final 
assembly.  Quinterra  is  extremely  flexible  and  very 
resistant  to  cracking  or  crazing.  Actual  use  has 
proved  that  this  insulation  has  sufiicient  mechanical 
strength  for  economical  application  in  many  electri¬ 
cal  and  electronic  units. 

Good  laminating  qualities 

Like  other  Quinterra  insulations,  the  new  Type  3 
may  be  successfully  combined  with  other  dielectric 
materials.  It  may  be  bonded  to  other  inorganic  ma¬ 
terials  such  as  mica  or  glass  cloth. 

Available  forms 

Quinterra  Type  3  is  supplied  in  sheets,  rolls  or  tapes. 
Widths— 14”  to  36"— can  be  cut  to  your  specification. 
Available  in  various  thicknesses  from  3  to  9  mils. 

If  you  have  a  problem  you  believe  silicone  treated 
Quinterra  Type  3  might  solve,  you  are  invited  to 
consult  our  staff  engineers.  We  will  gladly  supply 
samples  and  additional  information.  Write  Johns- 
Manville,  Box  290,  New  York  16,  N.  Y. 


^bueXhJuooS/ 


ELECTRONICS  — September,  1951 

IS 

— 

\ 


!■ 


0010  !  Potash  Sodo  load 


Soda  Umo 


0120  I  Potash  Soda  Lood  I  Lamp  Tubing 


0280  I  Hard  Limo 


Hard  Ume 


1990  I  Potash  Load 
3320  i  Borosilkoto 
6750  I  Opel 


6810  I  Opal 


7050  ! 

Borosilkoto  I 

7052  ; 

Borosilkato 

7740  :  Borosilkato 


7750  ! 

Borosilkato 

7760 

Borosilkato 

7900  1 

96%  Silka 

7900  1  96%  Silka  (Multiform)  '  High  Tomp 


8630  !  Borosilkato 
8671  Load  Pota^ 
6160  ;  load  Potash 
I  9010  i  Load  Froo 


96%  Silka 

1  Ultraviol*!  IpOIOIMV 

96%  Silka 

Uftroviolot  Troramisiion 

I  X-Rgy _ 

I  Boctrkol  Capacitors 
I  Dumot  Sooling 
:  Tolovision 

Ultroviolot  Trommitsion 


i  Ultravioiot  Troramission 


Glass  has  proved  an  important 
material  for  elearonic  equip* 
ment — in  tube  envelopes,  special 
tubing,  sealing  beads,  insulation 
and  a  host  of  other  uses.  In  al¬ 
most  every  application  the  spe¬ 
cial  electrical  and  physical  char¬ 
acteristics  are  vital  to  top  notch  performance — 
characteristics  such  as  well  controlled  dielectric 
strength,  proper  loss  and  power  factor,  desired 
transparency  and  corrosion  resistance. 


Take  a  fresh  look  at  your  present  and  projected 
equipment.  Glass  may  help  improve  performance 
or  lower  costs.  Then  bring  your  idea  to  Corning 
and  let  our  engineers  help  choose  a  glass  for  you. 
We  have  hundreds  of  glasses  with  widely  varying 
characteristics,  the  research  and  pilot  plant  facil¬ 
ities  to  develop  your  idea  and  a  broad  variety  of 
produaion  facilities  to  produce  it.  For  a  quick 
look  at  some  properties  of  glasses  by  Corning 
write  for  Bulletin  B-83  to  Dept.  E-9,  Corning 
Glass  Works,  Corning,  New  York. 


CORNING  GLASS  WO  R  K  S,  C  R  N  I  N  G,  N.  Y. 
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FRANKLIN 


•  ■■FIRST  to  draw 

Lightning  from  the  Skies 


benjamin  Franklin 

iyo6-iygo 

This  illustrious  American  states¬ 
man,  philosopher,  writer,  and  scien¬ 
tist  was  the  first  to  identify  lightning 
with  the  electrical  discharge  from  a 
Leyden  jar.  His  famous  kite-and-key 
experiment  led  to  the  invention  of 
the  lightning  rod.  He  also  estab¬ 
lished  the  law  of  the  conservation  of 
electrical  charge,  and  determined 
the  positive  and  negative  nature  of 
electricity. 


''.O.ijj'J  Ov 
‘SiirujL;: 

irsfri 


WRITE  ON  COMPANY 
LETTERHEAD  FOR  CATALOG 
AND  ENGINEERING 
MANUAL  NO.  40 


OHMITE  MANUFACTURING  COMPANY 

4817  Flournoy  St.,  Chicago  44,  Illinois 


BRILUANT  INDKATOR  UGHT 


imum  of  space  (H*  diameter  x  ?*' 
1  demonstrator  Pan-I-Lite.) 


Here  Is  the  Atden  Pan-I-Ute, 
a  tiny  brilliant  Indicator,  that 
Xlves  a  clear,  sharp  Indica¬ 
tion.  Bulb  IS  Instantaneously 
replaceable.  Unscrew  lens  and 
you  remove  bulb — from  front 
of  panel.  No  dininit  Into  or 
disassembling  of  equipment. 
Completely  thoucht-throuch 
design  takes  absolute  min- 
length).  (Kit  #1 — Kit  contalna 


COMPACT  INDKATING  FUSEHOLDER 


screws  to  mounting  panel.  (Kit  #2 
Indicator  Kuseholders.) 


Here  is  a  nigged,  well-made 
Indicator  fuseholder  that 
saves  valuable  time  In  spot¬ 
ting  blown  fuse . . .  Neon  bulb, 
molded  as  an  Integral  iiart  of 
lens,  glows  when  fuse  blows 
—  Instantly  spotting  trouble. 
Fuseholder  flta  Ideally  Into 
standard  assembly  tech¬ 
niques  —  rivets,  eyelets  or 
-Kit  contalna  2  demonstrator 


BASIC  PLUG-IN  CHASSIS 

The  Alden  Basic  Chassis 
gives  a  brand  new  approach 
to  equipment  construction. 
Without  spending  hours  of 
engineering  time  and  with¬ 
out  stocking  numerous  parts, 
you  can  have  plug-ln  unit 
construction.  Alden  chassis 
can  be  standard  to  provide 
the  means  for  the  most  efli- 
dent  circuitry  layout,  construction,  and  maintenance.  Chassis  Is 
open  sided,  front  panel  Is  detachable,  back  connectors  allow  direct 
wiring,  locking  devices  are  easily  operable  —  everything  is  clean- 
cut  and  easily  accessible.  (Kit  #3 — Kit  contains  1  demonstrator 
Basic  Chassis.) 


EmCIENT 


UNIVERSAL  20-PIN  PLUG-IN  PACKAGES 

The  Alden  “20”  Packages 
can  be  the  answer  to  the 
1  majority  of  your  circuit  unlt- 
I  laing  requirements.  These 
packages  give  you  extreme 
flexibility  tor  component 
mounting,  simplicity  of  cir¬ 
cuitry  layout,  and  speed  of 
assembly.  Recognising  that 
unitlsatlon  needs  more  than 
regular  components  "adapted",  we  developed  these  packages  de¬ 
signed  speciflcally  for  plug-in  unit  construction.  The  packages  are 
being  used  as  standard  in  many  labs  and  manufacturing  companies* 
to  take  care  of  90%  of  their  requirements.  (Kit  #4 — Kit  contains 
1  open  and  1  shielded  package  and  2  mounting  sockets.) 


MINIATURE  7  AND  9  PIN  PLUG-IN  KITS 

"  The  Ideal  comi>onents  for 

A  ^  making  miniature  and  sub- 

miniature  circuits  easily  re- 
VP  B  placeable  plug-ln  units.  The 

___  Alden  7  and  9  pin  kits  are 

•  mm  designed  speciflcally  for  plug- 

In  construction.  The  Alden 

•  A  terminal  mounting  system  — 

W  for  laying  out  and  wiring 

circuits  In  the  open  —  speeds 
production  over  complicated.  Involved  methods  .  .  .  units  can  be 
assembled  using  standard  production  assembly  techniques.  (Kit  #5 
— Kit  contains  1  each  7  and  9  pin  miniature  sockets,  1  each  7  and 
9  pin  miniature  base,  1  each  7  and  9  pin  housing,  1  eaoh  7  and  9 
pin  terminal  card  with  8  staked  terminals.) 


SAFE  HIGH  VOLTAGE  MSCONNEa 

By  special  handling  and 
molding  technique  whereby 
and  body 
homogeneous 

low -loss  Polyethylene,  this 
new  voltage  disconnect 

gives  protection 

operator 

contact  against 
and  moisture.  The  new  Alden 
technique  completely  bonds  wire,  contact  and  Insulation  Into  one 
unit  and  gives  wide  freedom  to  selection  of  Insulating  material  for 
disconnects,  tube  caps,  special  connectors,  etc.  (Kit  #•— Kit  con¬ 
tains  2  high  voltage  disconnects,  2  low-loss  Insulated  tube  cap* — 
demonstrating  new  molding  technique.) 


HERE  ARE 

SAMPLE  KITS 

Of  NIW  ALOIN  COMPONINIS  WHICH  SHOW  HOW  TOU 
CAN  atALIZE  TREMENDOUS  SAVINGS  IN  MAN-HOURS 
AND  CRITICAL  MATERIAL 


You  can  use  any  Alden  component  and  know  that  you 
will  get  the  best  functional  design,  requiring  the  least 
number  of  parts,  operations  and  critical  material.  ,  .  . 
Your  production  will  be  faster  and  your  equipment  better 
with  Alden  completely  “thought-throu^”  engineered 
components. 

COMPUTER  COMPONENT 

Her*  Is  the  Static  Magnetic 
Memory,  a  revolutionary  de¬ 
vice  for  pulse  handling  and 
storing  that  could  well  change 
the  whole  picture  of  com¬ 
puter  design.  Developed  by 
the  Harvard  Computation 
Laboratory,  these  magnetic 
binaries  have  unique  char¬ 
acteristics  that  make  possible 
Information  pick  up  and  recording  Independent  of  mechanical 
movement,  a  variable  information  handling  rate  up  to  30,000  pulses 
per  second  and  permanent  Information  storage  without  necessity 
of  maintaining  power.  (Kit  #7— Kit  contains  2  8.MM  units,  com¬ 
pletely  Interwir^  as  a  binary  unit.) 

PRODUCTION  CAP  aPTIVE  AND  TARGET  SCREWS 

For  the  greatest  convenience 
and  accessibility  to  putting 
together  and  taking  apart 
equipment,  replace  conven¬ 
tional  type  screws  with  Alden 
target  and  cap  captive  de¬ 
sign*.  Slot  takes  coin  so  no 
specliU  tools  necessary  In 
Held.  Arced  notch  and  con¬ 
cave  head  makes  beautiful 
target  for  assembly  with  production  tools.  Cap  captive  can  readily 
be  made  captive  so  It's  Ideal  for  holding  detachable  units.  (Kit  #8 
—Kit  contains  13  screws  and  4  weld  pilot  nuts.) 


REVOLUTIONARY 


MAIL  THIS  COUPON 


ALDEN  PRODUCTS 

COMPANY 

DEPT.  E.,  117  N.  MAIN  STREET,  BROCKTON  64.  MASS. 


PlesH  Msd  dw  Ielle.ls9  Kki 

KI7  «l  I - 1  UlllasI  Isdkster  LlfM  (P«s-t-Llta)  St.OO 

(IT  #t  I  I  CesiescI  IsdicMist  FsMkeMei  AM 

HIT  #3  I  I  EHkieM  RmIc  PIm-I*  ClwMh  40.00 

■IT  #4  I - 1  UsWmel  Aides  "90“  Plst-is  Psekstet  10.00 

(IT  #I  I - 1  ASisietsc*  7  end  9  PI*  PIst-is  Kih  f.79 

HIT  #4  1  I  Sel*  Hlfk  VoHe**  DlwesaecI  1.99 

111  #7  I  I  Rtveletleseiv  Cesisiitef  Ceeipesest  (9MM)  10.00 

111  #1  I  I  PiedscMes  Cep  CepUve  end  Teiset  Scretn  3.00 
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lesd  yew  leqeiteeiesli  end  >>e  will  qeete. 
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Nothing  can  touch  them! 


these  tiny  Class  **S”  Relays  from 


are  HERMETICALLY  SEALED 


RELAYS 


SWITCHES 


AUTOMATIC 


o 


ELECTRIC 


CHICAGO 


small/  light-weight— mount  in  any  position  in  a 
restricted  space.. .save  valuable  room,  hold  down  weight. 


resist  shock  and  vibration— contact  operation  is 
dej^ndable  at  vibration  up  to  10.5  G’s. 


protected  from  harmful  conditions — operate  in 
"ideal”  atmosphere  of  dry  nitrogen,  sealed  against  dust, 
corrosion,  atmospheric  pressure  changes  and  tampering. 


versatile  in  application— as  shown  at  left,  Cass 
"S"  Relays  are  available  with  solder-or  socket-type  ter¬ 
minals...  and  with  the  contact  arrangements  ^o«  specify. 

Other  telephone-type  relays  can  also  be  supplied,  with 
or  without  hermetically  sealed  enclosures.  Write  for 
circulars.  Address:  AUTOMATIC  ELECTRIC  SALES 
CORPORATION,  1033  West  Van  Buren  St.,  Chicago  7, 
III.  In  Canada:  Automatic  Electric  (Canada)  Ltd., 
Toronto.  Offices  in  principal  cities. 


To  give  your  product  high  performance 
standards,  use  relays  that  meet  aviation's  highest  stand¬ 
ards.  These  Auromatic  Electric  Cass  "S”  Relays  meet 
them  all! 
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COMSOLIOATEO  VUITCE 
B-36  BOMBEK 


FILTRON  IS  SPECIFIED  ON  THE  MAJORITY  OF  MODERN  AIRCRAFT, 
GUIDED  MISSILES,  SIGNAL  CORPS,  ORDNANCE  AND  NAVAL  EQUIPMENT 


FILTRON'S  engineering  staff  and  production  facilities  arc- 
providing  better  —  more  compact  —  efficient  filters,  to  meet 
today’s  urgent  demand. 

FILTRON'S  engineering  division,  staffed  by  experienced  RF 
Interference  Suppression  engineers,  is  available  for  the 
measuring,  testing  and  filter  design  for 
your  equipment.  With  more  than  500 
standard  filter  types  available, 

FILTRON’S  engineers  can  choose  the 
right  filter  for  your  application,  or 
design  a  special  filter  to  meet  your  size, 
weight,  mounting,  voltage  and  current 
requirements. 


FILTRON’S  modern  shielded  laboratories  are  equipped  to 
measure  RF  Interference  from  14  KC  to  1000  MC,  in  accord¬ 
ance  with  military  specifications. 

FILTRON’S  production  facilities  are  meeting  all  sched¬ 
ules  and  delivering  on  time . . . 

BlCAUSi: 

FILTRON’Seapacitor  manufacturing 
division,  coil  winding  division,  metal 
fabrication  shop  and  metal  stamping 
departments  are  exclusively  producing 
the  highest  quality  components  for 
FILTRON’S  RF  Interference  filters. 


RF  INTERFERENCE  SUPPRESSION  FILTERS  FOR: 

Motors 

Dynemeters  ■ 

G«fi«rator» 

Pewer  Plonts  i 

Inverters 

Actweters  i 

Electronic 

Geseline  | 

Centrels 

En9ines  1 

Aii4  stlitr  EF 

Inlctfcrtnc*  yrv^wfinf  ce«<FMtet 

Surf  for  row  copy  of  ovr  NIW  CATALOO  on  your  comeanr  Mithtad. 


THE  FHrTffON  CO., INC. 


131-05  FOWLER  AVENUE,  FLUSHING,  LONG  ISLAND,  N.  Y. 


With  this  one  instrument 

rend  frequency  directly,  automatically, 
without  calculation -/n  I  seiond  or  less! 


Any  frnqunncy  to  10,000,000  cpt  displayed  horo  tho  split* 
second  unknown  is  connectedi  No  other  equipment  needed, 
no  interpolation.  (Frequency  counted  below,  10,168,438  cps.) 


A  daily  work-saver  for  laboratory  or  production  line  I 
Here  are  just  a  few  time-saving  usesi 

Meouire  exact  frequency  of  tranunitters  and  crystal  oscillators  •  Monitor  frequency  drift  with  precise  accuracy 
Calibrate  sub^iudie,  audio  and  supersonic  test  oscillators  •  Moke  rapid  checks  of  crystal  frequency 

Measure  rpm  electronically  up  to  600,000,000  rpm  •  Read  total  random  events  per  unit  time 

Establish  frequencies  for  filter  characteristic  determination  •  Use  os  precision  frequency  standard 


HEWLETT-PACKARD  hj}  INSTRUMENTS 


REVOlUTIONARY  NEW 
-ftp-  524A  EREQUENCY  COUNYER 


•  No  figures  to  odd,  no  calculations! 

•  No  complex  equipment  set-up  I 

•  Easily  used  by  non-technical  personnel! 

•  Production-line  speed,  instantaneous  readings! 

•  Laboratory  accuracy,  1/1,000,000  ±1  count! 

•  Broad  coverage,  .01  to  10,000,000  cpsl 


BRIEF  SPECIFICATIONS 

-hp-  524A  Frequency  Counter 

COUNTING  RATE;  10  me  maximum. 

PIESENTATION:  8  places,  direct  reading. 

COUNT  PERIOD;  0.001,0.01,0.1,  1,  10  secs. 

LOW  FREQUENCIES:  Permits  low  frequen¬ 
cies  to  operate  os  time  bose.  Duration 
of  one  cycle  is  displayed  in  microsec¬ 
onds. 

ACCURACY:  ±  1  count  ±  2/1,000,000  per 
week.  (Higher  accuracy  external  stand¬ 
ard  may  be  employed.) 

PERIOD  MEASUREMENT;  Within  0.3%  up  to 
300  cps:  within  1  /<sec  between  300 
cps  and  10  kc. 

EXTERNAL  100  KC  TIMING  CIRCUIT:  For 
higher  occuracy.  Requires  1  v  across 
50,000  ohms  shunted  by  30 

INPUT  VOLTAGE:  1  v  peak  minimum.  * 

INPUT  IMPEDANCE:  Approx.  100,000  ohms, 
30  MMfd  shunt. 

CONNECTORS:  Standard  BNC  type. 

POWER  SOURCE:  115  v,  50/60  cps,  400 
watts. 

SI2E:  Approx.  28"  high,  21  wide,  14" 
deep.  Weight  1 15  lbs.  Shipping  weight 
175  lbs. 

PRICE:  $2,000.00  f.o.b.  factory. 

Data  Subject  to  Change  Without  Notice 


-hj}-  324A  Frequency  Counter  sets  new  standards  for  accurate,  high-speed  fre¬ 
quency  measurement  in  the  laboratory  or  on  the  production  line.  It  counts 
frequency  instantly,  automatically,  without  effort  on  your  part.  It  performs  all 
functions  of  a  frequency  standard,  interpolating  system,  and  detector.  For  fre¬ 
quency  determination  it  eliminates  expensive,  hard-to-maintain  harmonic  ampli¬ 
fiers,  transfer  oscillators,  multi-vibrators,  and  oscilloscopes. 


Two  Types  of  Measurement 

1.  Direct  Counting  for  High  Fre¬ 
quencies  .  The  equipment  counts 
and  displays— unknown  fre¬ 
quencies  over  exact  time  intervals  of 
10,  1,  0.1,  0.01,  and  0.001  seconds. 
Counting  and  display  periods  are 
equal  and  automatically  cycled.  The 
count  is  displayed  repetitively;  or,  by 
merely  pressing  the''manuar’button, 
can  be  "held”  any  length  of  time. 

2.  Period  Measurement  for  Low 
Frequencies  •  The  equipment  meas¬ 
ures  the  duration  of  one  low  fre¬ 
quency  cycle  in  microseconds.  A  10 
cps  sample  is  taken  to  determine 
this  period.  Periods  may  be  displayed 


repetitively  or  "held”  as  in  frequency 
counting. 

Circuit  Description 

-hp-  524A  operates  on  pulse  counting 
techniques.  The  unknown  is  applied 
through  a  wide-band  squaring  amplifier 
to  a  fast  gate  controlled  by  a  time  base 
generator.  When  the  gate  is  open,  un¬ 
known  is  applied  to  counting  circuits. 
When  gate  is  closed,  counting  circuits 
remember  and  display  the  counted  fre¬ 
quency  in  cps,  or  the  period  in  micro¬ 
seconds.  Time  base  circuits  are  con¬ 
trolled  by  a  highly  stable  ctysul  oscil¬ 
lator  with  instantaneous  stability  of 
I  1,000,000;  accuracy  of  2/1,000,000 
per  week. 


New  -kp-  520A  High-Spe^  Scaler 


This  new  -hp-  equipment  is  an  aperiodic  10 
me  scaler  offering  precise  accuracy  and  high¬ 
speed  operation  for  easy  measurement  ot 


"fast"  circuits  and  nuclear  parameters.  This 
equipment  is  built  into  -hp-  )24A  Frequen¬ 
cy  Counter,  and  is  also  available  as  a  separate 
instrument. 

-hp-  320A  Scaler  will  count  period  pulses 
from  0  cps  to  10  me.  Double-pulse  resol¬ 
ving  time  is  0.1  tisec.  Triple-pulse  resolving 
time  is  0.2  ,isec.  Scaler  delivers  1  output 
pulse  per  100  received,  and  displays  residual 
count  on  two  panel  meters.  Instrument 
may  be  used  with  conventional  10’  pps 
scalers  to  increase  count  capacity.  $600.00 
f.o.b.  factory. 


See  your  -hp-  field  engineer  or  write 
direct  for  complete  details. 


HEWLETT-PACKARD  COMPANY 

aaaaA  paoi  miil  road  •  raio  alto,  calieornia,  u.s.a. 

f  iipwrtt  Frozor  A  HonMn,  ltd..  Son  FroneiKa,  lot  Angalat,  N«w  York 


THE  COMPLETE  COVERAGE  LINE 


Our  new  crazeless  gray  enamel  puts 

BLUE  RIBB^^^^I 
RESISTORS 

Sriil  FARTHER  AHEAD  I 


Our  Blue  Ribbon  Resistor— designed  in  1939— was 
the  first  flat  or  strip  resistor  in  the  field.  And  now, 
though  there  ore  others  of  similar  type,  the  Hardwick, 
Hindle  Blue  Ribbon  still  holds  first  place— and  is  still 
winning  "blue  ribbons." 

Although  its  basic  design  is  the  same,  recent  im¬ 
provements  assure  you  the  finest  flat  resistor  mode. 

Our  new  crazeless  gray  enamel  completely  elimi¬ 
nates  the  disastrous  crazing  which  results  in  failure  of 
the  resistive  element  due  to  moisture  penetration  from 
humidity,  salt  and  other  severe  atmospheric  condi¬ 
tions— thus  giving  greater  dielectric  strength. 

The  aluminum  thru-bar,  in  contact  with  the  internal 
surface  of  the  ceramic  core,  distributes  the  heat  more 
uniformly  along  its  entire  length— than  conventional 
tubular  resistors. 

The  studs— corrosion  and  rust  resistant— are  peened 
to  serve  as  mounting  supports  and  also  to  permit  the 
stacking  of  two  or  more  units  when  space  need  be 
saved.  And  our  unique  method  of  fastening  the  tube 
to  the  thru-bar  prevents  loosening  under  vibration. 

As  compared  to  the  conventional  tubular  resistor 
Blue  Ribbons  give  you: 

1.  Higher  wattage  rating  per  unit  space  require¬ 
ment. 


2.  Reduction  in  space  behind  the  panel  or  mount¬ 
ing  surface. 

3.  Sturdy  but  simple  mounting,  either  single  or 
stacked. 

4.  Lighter  weight. 

5.  Lower  induction. 

Ojr  Blue  Ribbons  are  designed  for  and  manufactured 
in  accordance  with  JAN-R-26A  specifications. 

Send  for  our  catalogue,  showing  these  and  other 
Hardwick,  Hindle  resistors  of  distinction. 


Rheostats  and  Resistors 

Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 

Established  1886 

NEWARK  5,  N.  J.  U.S.A. 


of  quality 


for  more  than  a  quarter  of  a  century 
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THE  CINCINNATI  ELECTRONICS  COMPANY 
announces  its 

SEALTRON  DIVISION 

for  the  manufacture  of  glass-to-metal 

HERMETIC  SEALS 


Sca/ffVHS  rrofecf  SensHm  'Parfs 


For  the  complete 
story  on  how 
Sealtron  Seals 
protect  vital  electrical 
assemblies  against 
moisture,  fumes,  dirt, 
leakage  and  age, 
write,  wire  or 
phone . . . 


AURON 


23 


MILITARY 


A  COMPLETE  LINE  OF 


DELIVERS  TOP  PERFORMANCE  IN  AN  UN¬ 
PRECEDENTED  TEMPERATURE  RANGE  FROM 
THE  BIHEREST  COLD  IN  ARCTIC  REGIONS  OR 
EXTREME  ALTITUDES  TO  FIERY  HOT  TROPICAL 
BAHLEFIELDS  .  .  .  AND  IN  AN  UNPARALLELED 
HUMIDITY  RANGE  FROM  COMPLETE  ARIDITY 
TO  THE  SATURATION  POINT. 

Highly  recommended  for  use  in  jet  and 


other  planes,  guided  missiles,  tanks,  ships  and 
submarines,  portable  or  mobile  equipment  and 
all  other  military  communications. 

Manufactured  from  specially  developed 
materials,  this  absolutely  unique  variable  re- 
’  sistor  is  available  in  miniaturized  size  (Type  65) 
or  in  conventional  size  (Type  95)  in  resistance 
ranges  from  250  ohms  to  10  megohms. 


SOUTH  AMERICA 
Jose  Luis  Pontet 
Buenos  Aires,  Argenti 
Montevtdeo.  Uruguay 
RiO  de  Janeiro,  Broztl 


EXCEPTIONALLY  GOOD  DELIVERY  CYCLE 

...  on  military  orders  due  to  enormous  mass 
production  facilities  .  .  .  Please  give  complete 
details  on  your  requirements  vrhen  writing  or 
phoning  for  further  information. 


CHICAGO  TELEPHONE  SUPPLY 


; 


APPLICATIONS 

VARIABLE  RESISTORS  (COMPOSITION  and  WIRE  WOUND) 


ILLUSTRATIONS  ARE  ACTUAL  SIZE 


attaf/e  founded  189a 


300%  C-D 
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Famous  Products  by 


Extended  Range 


Jensen 

Division  of  the  Muter  Company 


6601  S.  LARAMIE  AVENUE  •  CHICAGO  38,  ILLINOIS 


Standard  Series 
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CARBOLOY  Alnico 


RADAR  EQUIPMENT 


METERS 

AND  INSTRUMENTS 
28 


TANKS 


TELEPHONES 


PLANES 

September,  1951  —  ELECTRONICS 


m 


MILITARY  COMMUNICATIONS 
EQUIPMENT 


/ 


/ 


ANTI-AIRCRAFT  GUNS 


Permanent  Magnets 

Picked  for  the  VITAL  jobs 

because  they're  quality-made 

for  lasting  energy  . 

is  accepted  and  scheduled,  Carboloy  [ 

magnets  arrive  at  your  plant  ...  on  I 

time,  as  specified.  | 

EXPERT  ENGINEERING  SERVICE  \  ' 

Carboloy  Permanent  Magnets  are  avail-  | 

able  to  meet  your  defense  and  essential  | 

needs.  And  we’re  ready  to  give  the  same 
careful  attention  to  your  magnet  prob¬ 
lems  that  we  give  to  the  production  and 
delivery  of  the  ma,gnets  themselves. 

Why  not  call  on  our  engineers?  Write 
us  today: 

Carboloy  Department  of  General  Electric 
Company,  11139  East  8  Mile  Blvd.,  I 

Detroit  32,  Michigan. 


WHERE  uniform  quality  is  a  must, 
Carboloy  Permanent  Magnets  get 
the  call. 

Carboloy  Alnico  Permanent  Magnets  in 
radar  and  communications  equipment, 
aircraft  generators,  instruments,  meters, 
motors,  compasses,  coptrol  equipment 
and  countless  other  e.s.sential  products 
have  proved  that  Carboloy  made  means 
quality  made.  The  finest  permanent 
magnets  anywhere  for  uniform,  lasting 
energy  .  .  .  every  one  individually 
checked  and  re-checked  to  top-quality 
standards  by  skilled  personnel. 

Dependable  as  the  magnets  themselves, 
is  our  delivery  promise.  Once  your  order 


CARBOLOY 

ALNICO  PERMANENT  MAGNETS 

“CartMloy” is  ttw  tradp-nurk  for  tNa  prodMts  of  Carboloy  Dopartmant  of  Goooral  Uoctric  Company 

FIRST  IN  MAN-MADE  METALS  FOR  SETTER  PRODUCTS 
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Known  the  world  over  for  their  reliability  under  all  operating  conditions.  EUMENCO 
CAPACITORS  are  chosen  by  manufacturers  who  want  successful  performance  and  long 
life  from  their  products. 

EL-MENCO  fixed  mica  dielectric  capacitors  are  compact,  precision  made  manufactured  in 
accordance  with  American  military  standards  to  meet  Army  and  Navy  JAN-C-$  Sped* 
fications.  All  impregnated  and  JAN,  RMA  and  RCM  color  coded.  Standard  specification 
limits  are  shown  below. 

Moulded  in  low  toss  bakelite.  tested  at  double  the  working  voltage.  Tests  for  dielectric 
strength,  insulation  resistance,  temperature  co*efficient  and  capacitance  drift,  humidity 
and  life  tests  according  to  JAN  and  RCM  STANDARDS.  All  units  are  wax  dipped  for 


INIATURE 

MICA 

CAPACITORS 


your  fingernail 
in  PERFORMANCE 


salt  water  immersion  seal. 


TYPE  CM-15 


TYPE 

DESIGNATION 
CM.I5-C-0I0-M 
CM.I5-C-020-M 
CM-1S-C-030-M 
CM-IS-C-OSO-K 
CM-I5-C-100-J 
CM-IS-C-I20-J 
CM-IS-C-ISO-J 
CM-IS-C-I80-J 
CM.1S-C-200-J 
CM-IS-C-220-J 
CM-IS-E-240-J 
CM.IS-E-2T0  .1 
CM-IS-E-300-J 
CM-1S-E-330-J 
CM-1S-E-360-J 
CM-IS-E-390-J 
CM-IS-E-430-J 
CM-IS-E-4T0-J 
CM-IS-E-SOO-J 
CM-)S-E-5IO-J 
CM-IS-E-560-J 
CM-IS-E-620-J 
CM-IS-E-680-J 
AM  the  above  ore 
(Chorocteristic  "E' 


CAP.  DC  WKG. 
MMF.  VOLTAGE 

1  500 

2  500 

3  500 

5  500 

10  500 

12  500 

15  500 

18  500 

20  500 

22  500 

24  500 

27  500 

30  500 

33  500 

36  500 

39  500 

43  500 

47  500 

50  500 

51  500 

56  500 

62  500 

68  500 

silver  mica  only.  Temperoture 
'I.  Stondord  tolerance:  ±5% 


TYPE 

DESIGNATION 
CM-IS-E-TSO-J 
CM-I5-E-820-J 
CM-1S-E-910-J 
CM-IS-E-IOI-J 
CM-IS-E-m-J 
CM-1S-E-I21-J 
CM-IS-E-131-J 
CM-IS-E-1SI-J 
CM-1S-E-I6I-J 
CM-I5-E-18I-J 
CM-I5-E-20I-J 
CM-15-E-22I-J 
CM-I5-E-24I.J 
CM-IS-E-2S1-J 
CM-1S-E-2TI.J 
CM-IS-E-30I-J 
CM.1S-E-331-J 
CM-1S-E-36I-J 
CM-1S-E-39I-J 
CM-1S-E-431-J 
CM-IS-E-47I-J 
CM-1S-E-S01-J 
CM-IS-E-S1I-J 
Co-efficient:  50  Ports 
.  Closest  TolerorKe:  n 


100 

110 

120 

130 

150 

160 

180 

200 

220 

240 

250 

270 

300 

330 

360 

390 

430 

470 

500 

510 

per  Million 

:.5  mmfd. 


DC  WKG. 

VOLTAGE 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

300 

300 

300 

per  degree  C 


^DON'T  GET  CAUGHT  SHORT  . 

Capacity  On 


Actual  Sin 

9/32"  I  I  3/16". 

For  T.l.vition,  Radio.. nd  otkar 
Elactronic  Applications. 

2  -  420  mmf.  cap.  at  SOOv  DCA. 

2  -  53S  mmf.  cap.  at  300v  DCA. 
Temparatura  Co-afficianl  ±50  parts 
pr,r  million  par  daqr..  C  for  most 
capacity  valuas.  6-dot  color  codad. 


THESE  MINIATURES  FIT  INTO  THE 
SMALLEST  AREA  CAPACITOR  SIZE 
(9/32"  X  l/i"  X  3/16"). 


ARCO  ELECTRONICS  INC. 


GHT  SHORT  .  .Always  Have  The  Correct 
Capacity  On  Hand! 

ITO  THE  This  Handy  Kit  consists  of  46  most  commonly 
HR  Capacitors  .  .  •  five  of  each  capacity 

packad  in  moistura-proof  transparent  cellophane 
envelope,  properly  identified  for  permanent  use. 

103  LAFAYETTE  ST.,  N.  Y.  13,  N.  Y. 
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SMALLER  than 
BUT  SKY  HIGH 


As  with  medical  instruments,  the  efficiency  of  a  capacitor 
is  not  determined  by  its  size  or  weight.  The  El-Menco  CM- 15 
Capacitor,  in  spite  of  its  tiny  size,  insures  peak  performance  from 
any  product  in  which  it  is  installed  —  regardless  of  the  severity 
of  operating  conditions. 


FOR  PERFORMANCE 


EL-MENCO  CM- 15  CAPACITOR 


Pretested  at  double  its  working  voltage,  this 
tiny  capacitor  must  prove  its  ruggedness  before 
leaving  the  factory.  It  is  tested  for*  dielectric 
strength,  insulating  resistance  and  capacity  value. 


CAPACITORS 

FOREISN  MOlO  IMO  EUCTIOMIt  MtHVriCTIIIUIIS  COMMVNiaTt  DIRECT  WITH  0«R  EIRORT  DEPT.  RT  WIlllMRNTIC.  CONN.  FOR  INFORMATION. 
ARCO  ELECTRONICS,  INC.  103  Lofoyette  St.,  New  York,  N.  Y. — Sole  Agent  for  Jobbers  ond  Distributors  in  U  S  and  Conodo 


CM-IS  MINIATURE  CAPACITOR 
Actual  Size  9/32"  x  1/2"  x  3,  16" 

For  Television,  Radio  and  other  Electronic 
Applications. 

2  mmf.-420  mmf.  cap.  at  500v  DCw. 

2  mmf.-525  mmf.  cap.  at  300v  DCw. 

Temp.  Co-efficient  50  parts  per  million 
per  degree  C  for  most 
capacity  values. 

6-dot  color  coded. 


WHEN  YOU  WANT  PEAK  PERFORMANCE  IN  YOUR 
PRODUCT  YOUR  BEST  ASSURANCE  IS  EL-MENCO 
CAPACITORS. 


THE  ELECTRO  MOTIVE  MFC.  CO.,  Inc. 
Willimantic,  Connecticut 


MANUFACTURERS  ARE  INVITED 
TO  SEND  FOR  SAMPLES 


EMenco 
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Writ*  foV  FTL-3($A  FTl>^2A  brixkurM. 


VHF 


UHF 


IMPEDANCE 

MEASUREMENTS 


500  Washington  Av*nu* 
Nuticy  10,  N*w  J*rs*y 
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frttht  hniMdance  in«»urMnsnt$  in  Hm  rongt  of  60  to  1000 


1000  TO  2000  Mt  rang*  covtroa  wirn  siigmty  rtoucN  octuraqr. 


Coaxial  lino  250  contimttors  long  having  o  sorgo  impodanco  o( 
51.0  ohms  ±  0.5  ohms. 

$2,495.00. 


m.-30A  SLOHED  LINE 


Federal  Tcleeomtnunieation  Laboratories,  Inc. 


FTl^2A  IMPEDOMEHR 


EapM,  atcorato  moosunmont  of  hnpodonco,  rofloction  (ooffwont 
ond  standing  wavo  ratio.  Small  sizo,  convoniont  for  fMd  uso. 


50  to  500  Me. 


Con  bo  insortod  in  voridat  shot  of  solid  coaxM  lino  or  floxiblo 
toblos. 


Moko  throo  roodings;  piot  diogrom  and  rood  off  impodanco  to 
±5%. 


%  r 


/ 


\  P 


OC8  and  OC-12 
“I  aod  12  Pin  Octal  Typ* 
Pluq  In  Haadara.  moldad 
arith  NEO-SIL.  ora  appUc- 
abia  for  usa  on  MIL  raquira- 
manla.  Thay  arill  withstand 
lharmal  ihockt.  aibratioDs. 
nachaaical  stroina  and  as- 
caiilaa  praasuras  with  no 
impoinnanl  to  tha  aaol  or 
othar  functional  charoctar- 
istics.  For  usa  arilh  standard 
Octal  Typa  Sockats.* 


Vi”  SHAFT 

WATERSEAL  BUSHING 
"Rotary  Wotarsaol  Panal 
AssambUM,  arUh  GRAF-SIL 
Packing  Glands,  boaa  an  ax- 
csllanl  fiaa  yaar  custoraar 
history  on  gos  tUlad  prassur- 
issd  componants.  Thay  ora 
OToUabta  for  shafts  and 
for  polantiomolars  and 
saritch  bushings." 


rajach  rasulting  from  brookoga,  strains,  cracks,  ate.  EcKh  NEO>$R. 
compswsiit  is  frosswro  citaefcad  at  25  psi  —  la  most  military  tagwira- 
mants  and  m  appMod  to  owr  unMt,  rwhhsr  urM  latM  abuthra 

cycliii^  toll  wotafi  inoct  ccids  wid  qUmUmp 
stand  high  prassuros  and  vcKuums.” 

“In  odditian  to  tha  itams  illustrotad  obova,  NEO>SIL  ollsrs  many 


Matar  Goskats,  Ponal  Genkats,  Adaptars  flJ.  $.  la  GMitinontaO,  Coil 


4-AC  fusas.  Thoso  units  ora  complitsly  saolad  from  maistura  asith 
or  wlthaut  tha  cop  or  fusa  insart^  oitid  aro  appIleaUa  for  usa  an 
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How  to  Conserve  or  Replace  Nickel 
in  Radio  Tube  Parts? 


Provided  the  Solution  with  Alumini 
Clad  Iron  . . «  A  Composite  Meta!. 


Europeans  faced  with  a  critical  nickel  shortage 
during  World  War  II,  conserved  large  amounts 


Enlorged  section  of 
Aluminum  Clod  Iron 


GENERAL  PLATE 


of  nickel  by  using  an  aluminum  clad  iron  as  a  metals  clad  to  base  metals.  Base  metals  clad  to 


radio  tube  anode  material. 


base  metals.  Silver  Solders,  Composite  contacts. 


With  today’s  increasing  nickel  shortages,  radio 
tube  manufacturers  are  faced  with  a  similar  prob¬ 
lem.  General  Plate  has  provided  a  solution  by 


buttons  and  rivets.  Platinum  fabrication  and  re¬ 
fining,  Age-hardenable  §720  Manganese  Alloy. 
Write  for  information. 


developing  techniques  which  enable  it  to  provide 
aluminum  clad  iron  material  for  use  in  radio  tube 
applications. 

No  matter  what  your  metal  problem,  it  will  pay 


Have  You  a  Composite  Metal  Problem  t 
General  Plate  can  solve  it  for  you 


you  to  consult  General  Plate.  Their  vast  experience 
in  cladding  precious  to  base  metals,  or  base  to 
base  metal  combinations  can  overcome  your  prob¬ 
lems  . . .  often  reduce  costs  as  well. 


GENERAL  PLATE 

Division  of  Metals  &  Controls  Corporation 

99  rOIIST  STRin,  AnilROtO,  MASS. 


General  Plate  Products  include  .  .  .  Precious 
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FOR  EXPLORING  YOUR 


•  Pioneers  in  ultrasonics,  our  company  is  now  busy  on  specialized 
assignments,  both  for  the  Armed  Forces  and  for  important 
American  business  concerns.  Ultrasonics  is  a  new  science  with  a 
great  future,  foreshadowed  in  many  industrial  processes. 

Exploration  in  the  ultrasonics  field  has  shown  that  directed 
and  controlled  sound  waves  at  high  frequency  may  lead  to  the 


COMPANY'S  FUTURE  PRODUCTS 
/ 


L 


w 

/ 


/ 
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fast  emulsification  of  heretofore  incompatible  elements,  the 
inspection  of  goods,  and  improvement  of  pharmaceuticals.  Here 
at  Brush  is  a  reservoir  of  knowledge  of  piezoelectricity.  Here  at 
Brush  is  the  Hypersonic*  equipment  for  carrying  out  experi¬ 
ments.  We  can  supply  laboratory  and  pilot  plant  equipment .  . . 
consisting  of  electronic  generator  and  transducer  for  direct  focus¬ 
ing  of  ultrasonic  energy. 

Your  inquiry,  directed  to  HYPERSONIC  DIVISION,  will  receive 
our  careful  attention.  *Tradc-Muk 


.  Msnulaclurtrs  ol  . 


ACOUSTICAL  IQUIPMINT  MAGNITIC  RICORDIN6  OIVICIS 
RESIARCH  AND  INDUSTRIAL  INSTRUMiNTS 
PIfZOELICTRIC  CRYSTALS  ULTRASONIC  IQUIPMINT 

*OUR  SUSINESS  IS  THE  FUTURE' 

THE  BRUSH  DEVELOPMENT  COMPANY 

340S  Parkins  Avanwa,  ClavnInnRi  14,  Ohio 


1 


( 


A**'*’ 


Hitting  modern  targets 


poses  ev^er-new  problems 


Increasing  emphasis  on  speed  and  mobility  in  modem 
warfare  intensifies  the  problem  of  destroying  the 
target.  It  takes  it  out  of  the  reach  of  the  manual 
ability  and  into  the  realm  of  electronics.  Working 
closely  with  our  Armed  Forces  since  1918  in 
pioneering  and  developing  equipment  to  meet  these 
problems  Arnia  is  in  the  forefront  in  supplying 
such  precision  instmments  for  our  nation's  defense. 


ARMA 


AmiVAA  CORPORATION 

254  36th  StiMl,  Brooklyn  32,  N.Y 
SUBSIDIARY  OF  AMERICAN  BOSCH  CORPORATION 
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'Snow  in  fringe-area  reception:  how 
can  I  reduce  it . . .  economically?'' 


H  ere’s  a  brand-new,  up-to-the-minute  way  to  cut 
noise  nuisance  at  a  budget  figure.  It's  G.  E.’s  great 
new  6BK7— a  miniature  designed  by  General  Elec¬ 
tric  to  solve  the  very  problem  you  face,  Mr.  Designer! 

This  new  tuner  tube  is  low  in  two  important 
ways— noise  level  and  cost.  At  a  real  bargain  price 
the  6BK7  improves  picture  quality  in  marginal  TV 
areas,  making  friends  for  your  set  right  where  sales 
are  growing  fastest. 

Intended  primarily  for  cascode  service  in  v-h-f, 
the  6BK7  also  may  be  used  as  a  low-noise  first- 
intermediate-frequency  amplifier  in  u-h-f.  Design 
features  include:  (1)  a  special  shield  between  the 
triode  sections,  (2)  high  transconductance  to  im¬ 
prove  gain  and  reduce  noise  level. 


6BK7 

High-Gm  Twin  Triode 


You’ll  take  pride  in  the  more  widely  usable  TV 
set  you  can  design  around  this  pace-setting  G-E 
tube.  Telegraph  or  write  for  Engineering  Bulletin 
ET-B32,  just  off  the  press!  Or,  if  you  wish,  a  G-E 
tube  engineer  will  be  glad  to  call  on  you.  Electronics 
Department,  Section  6,  General  Electric  Company, 
Schenectady  5,  New  York. 


Tyokal  fwtiwt  ctodhi— «/ 
Mch  SMtiM 


flat*  wpply  vottof* 
Colfiodt  Was  rasistor 
Amplifkatiaa  factar 
flata  rasistaaca 
TraasraarfactaKa 
Plata  tarraat 


151  a 
Si  ahais 
M 

4,7NakaK 
1300  atkraariMs 
II  aia 


Natsa  factar,  as  a  cascaia 
aatylifwr  at  21i  ax 


7* 
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LIAMNO  TV  tn  MANUMCTUICRt  MCK  NTTRON  RiaANOULMSl 

ADMIRAL  •  AIR  KING  •  BENDIX  •  CROSLEY  •  EM 
HALLICRAFTERS  •  HOFF/AAN  •  MOTOROU  .  NA 
OLYMPIC  •  SENTINEL  •  SETC HELL -CARLSON  •  SPARTON 
STROMBERG-CARLSON  •  TRAV-LER  •  WESTINGHOUSF 
V  AND  OTHERS 


You  get  THE  QUALITY  LEADERS  DEMAND. 

Nine  out  of  ten  leading  TV  set  makers  choose 
Hytron.  More  and  more  leading  service- 
dealers  pick  Hytron.  Because  their  own  ex¬ 
perience  proves  Hytron  studio-matched  rec- 
tangulars  give  "amazingly  clearer,  sharper, 
more  brilliant  pictures."  Demand  this  same 
performance  for  yourself.  Demand  original 
Hytron  studio-matched  rectangulars. 


WHAT  YOU  GAIN  WHEN  YOU  BU  ... 


RECTANGULARS 


You  get  THE  ORIGINAL.  The  studio-matched 
rectangular  tube  is  Hytron’s  baby.  Its  logically 
designed  screen  matches  the  4  by  3  aspect 
ratio  of  the  studio  picture.  Quite  naturally, 
Hytron’s  new  rectangular  is  fast  becoming  the 
most  popular  picture  tube. 


You  get  UNIFORMITY.  Hytron’s  new  picture- 
tube  plant  is  the  most  modern  in  the  world. 
It  was  designed  esp>ecially  to  mass-produce 
Hytron  studio-matched  rectangulars  of  uniform 
dependability. 


^  You  get  A  COMPLETE  LINE.  Hytron  offers 
T  you  14-,  16-,  17-,  and  20-inch  studio-matched 
rectangulars.  All  the  popular  rectangulars 
(and  the  popular  types  of  round  tubes  too). 


SIAUCtOSS  MATCHES  YOHH 

Precision  Resistor 
Requirements! 


Miniature  hermetically-sealed  resistors 
with  solder  luj;  terminals  and  designed  to 
meet  the  requirements  of  JAN-R-95,  char¬ 
acteristic  A,  style  RBll,  have  been  an¬ 
nounced  by  the  Shallcross  Manufacturing 
tamipany,  Collingdale,  Pa. 

Known  as  Shallcross  Akra-ohm  type  1180, 
the  resistors  are  only  19/32"  long  x  J" 
diameter  and  are  rated  0.23  watt  at  230 
volts.  Resistance  values  up  to  0.1,  0.3  or 
().')  megohms  may  be  obtained  depending  on 
the  alloy  w  ire  used  for  the  windings.  Wind¬ 
ings  are  non-inductive.  The  resistors  are 
hermetically-sealed  in  Steatite  by  a  patented 
■Shallcross  process  which  provides  positive 
immunity  against  the  effects  of  humidity, 
fungus  and  salt  water  immersion. 

This  and  other  Shallcross  hermetically- 
sealed  resistor  types  in  accordance  with  IAN 
styles  RBI2A  and  RB14A,  as  well  as 
twelve  other  JAN  characteristic  B  styles, 
are  described  in  the  new  Shallcross  resistor 
bulletin  R-^b  which  is  available  on  request 


...for  JAN 
EQUIPMENT 


Shalkross  is  in  constant  touch  wdth 
tho  iertost  miiitary  precision  rosistor 
roquiromonts.  Tho  prosont  ilno  ln> 
cludos  13  typos  doslgnod  for  JAN 
choroctoris^  "B”  and  4  typos  for 
choroctorlstic  "A”. 


...for  MIMUTURI- 
ZRTIOM  PROGRAMS 

For  veors,  Shollcross  ho$  led 
rt,elay-.n»hePr^««'^®_ 
trulv  dependable  close 

;;k?oierhlgh-s.aWi.y  r- 
,ij»ors  in  mimotore  sues. 

Stondord  ond 

is/nes  ore  ovoiloble. 


.forHIGH-STABIUTY 

applications 

lAony  Shollcross 

guoronteed 

0  0^%  stability 

0  003%.  Motched 
?^roVe  supplied  to  dose 
tolerances. 


...for  SPECIAL 
ASSEMBLIES 


Shollcross  regularly .  produces 
hundreds  of  special  precision  re¬ 
sistor  types  including  precision 
power  resistors,  resistors  with 
axial  or  radial  leads  and  multi¬ 
unit  strip  resistors  (illustrated)  with 
either  inductive  or  non-inductive 
windings. 


A  nt-w  line  t-f  coils  and  chokes  adaptable 
to  tailor-made"  specifications  has  been  in- 
trixluced  by  the  Shallcross  Manufacturing 
Company.  Collingdale,  Pa.  Types  include 
high  Q  radio-frequency  chokes,  progres¬ 
sively-wound  slug-tuned  broadcast  coils  and 
oscillator  Coils,  all  of  them  having  out-of- 
the-ordinary  characteristics  which  cannot  be 
matched  by  standard  coil  types. 

Shallcross  t-f  chokes  may  be  made  up  as 
two  separate  coils  having  a  specified 
coupling  coetiicient.  High-permeability  iron 
cores  are  sometimes  used  to  provide  greater 
inductance  in  a  small  unit. 


SHALLCROSS  MANUFACTURING  COMPANY 

COLLINGDALE,  PA. 


ELECTRONICS  — September,  1951 


39 


Electronic  Components  Division 


This  popular  4-8e|;inent  design  is  highly 
efficient.  It  is  easy  to  handle  in  TV 
production  work  and  a.ssures  a  mini¬ 
mum  of  breakage.  2-segment  types  are 
also  available. 


SEGMENTED 
DEFLECTION 
YOKE  CORES 


The  tremendous  advance  in  the  use  of  metallic  oxide 
(non-metallic)  cores  has  been  due  in  large  part  to  Stack- 
pole  powder  molding  experience  which  paved  the  way  to 
fully  dependable  units  in  production  quantities.  Stackpole 
Ceramag  Cores  assure  lower  losses  with  higher  operating 
efficiency,  lower  operating  temperatures,  lighter  weight, 
smaller  sizes,  maximum  permeability,  less  corona  effect 
and  minimum  cost.  Ceramag  cores  are  made  in  two  grades 
for  high  and  low  flux  densities. 


"U”  and  *'E”  CORES  Permeability  of  these  Stackpole  Ceramag 
Cores  is  of  the  order  of  10  to  1  by  comparison 
with  conventional  iron  cores.  They  are 
materially  smaller,  have  higher  resistance 
and  operate  much  cooler  due  to  the  absence 
of  eddy  current  losses.  Many  special  types 
are  regularly  produced. 


FOR  FLYBACK 
TRANSFORMERS 


^  TELEVISION  IMAGE 

W-l-D-T-H  CONTROL  TYPES 


These  Stackpole  Ceramag  Cores  assure  remarkably  higher  stand¬ 
ards  of  efficiency  for  TV  horizontal  image  deflection  circuits.  In  areas 
where  there  is  a  low  line  voltage,  they  give  ratios  of  from  1  to  8  or  more 
compared  with  1-5  for  previous  high  permeability  types. 


40 


September,  1951  —  ELECTRONICS 


New  Brown  {40X) 

Amplifier. . . 


combines  high  gain  and 
sensitMty  with  good  stahility 


SteeMcat 

^danactefUiticA 

.  EQUIPMENT  INPUT  IM¬ 
PEDANCE-3000  ohm.s. 

.  STABILITY  (after  warm¬ 
up) — within  I.Omv. 

•  DEAD  ZONE  (with  7650-3 
motor) — O.l  mV. 

•  OVERALL  VOLTAGE 
GAIN— 40  X  10‘. 


Specially  designed  to  reduce  thermal  potentials  and 
stray  pickup,  the  new  Brown  40X  servo  amplifier 
incorporates  an  extra  stage  of  amplification  to  pro¬ 
vide  increased  sensitivity  . . .  permitting  motor  drive 
from  signals  as  low  as  0.5  microvolts. 

Pictured  above  is  the  amplifier  showing  the  rectifier 
which  provides  d-c  filament  voltage  for  the  first 
amplifier  tubes.  It  can  be  used  as  the  basic  link  in  a 
closed  servo  loop  (where  great  sensitivity  is  required) 
...  to  translate  electrical  signals  into  directional 
motion  ...  to  provide  corrective  action  in  conjunc¬ 
tion  with  minute  error  signals  ...  for  null  detection 
...  or  for  remote  positioning. 

For  detailed  information,  write  for  a  copy  of  Data 
Sheet  No.  10.20-4. 

Minneapous-Honeywell  Regulator  Co.,  Indus¬ 
trial  Division,  4428  Wayne  Ave.,  Philadelphia  44,  Pa. 


.  60  CYCLE  OUTPUT  CUR- 
RENT— 0-12  MA. 

•  60  CYCLE  OUTPUT 
VOLTAGE-0-154. 


WV  MINNEAPOLIS*^ 

Honeywell 
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Now... 

add  304-H  performance 

to  your  relay  racks! 


&  The  circuit  designs  which  have  made  the  Type 
I  30 1-H  the  most  widely  used  general-purpose  cathode- 
ray  oscillograph  have  been  repackaged  to  bring  you 
the  added  convenience  of  rack  mounting! 


THE  TVK  2M'$149.$< 

•  Simplified  opera* 
tion. 

•  High  quality,  coated 
f/2.8  lens. 

•  Economical  use  of 
film. 

•  Fits  standard  S  inch 
cathode-ray  oscillo¬ 
graphs. 

•  Records  writing 
rales  up  to  20  inches/ 
microsecond. 


STANDARDIZE  ON  THESE  WELL-KNOWN 
FEATURES  OF  THE  TYPE  304- H.... 

•  High  light  output  —  Tyfyf  5CP-.4  Cathode-ray  Tube  oper¬ 

ated  at  3000  I'o/fs  accelerating  potential. 

•  High  Sensitivity  —  volt  peak-to  peah  per  hich  through 

Y-axis  amplifier. 

•  Both  .\-C  and  D-C  .Vniplification  —  V  axis  frequency 

response  from  0  to  100,000  cps,  down 
lO^o,  down  50%  at  300,000  cps. 

•  Stahili/ed  Synchronization  —  syne-hwif/ng  circuit  elim¬ 

inates  the  effects  of  over-synchroniza- 
tion. 

•  Linear  Sweeps  — /)Mirn  and  Ixecurrent  Sweejts  variabU' 

continuously  from  2  to  30.000  cps.  — 
slower  sweeps  ai'ailable  by  adding 
capscite.  between  front-panel  ter¬ 
minals. 

•  Sweep  Expansion  — h/;  to  six  times  full-screen  expansion 

of  driven  or  recurrent  sweeps,  with  com¬ 
plete  positioninc. 

•  Provision  for  Intensity  MtKlula  ion  — /5  volts  peak  will 

blank  the  be.tm  at  normal  intensity. 


THE  TYRE  297  $3S5.00 

•  Coaled  f/1.9  lens. 

•  Available  with  f/2.8 
lens  ($285.00). 

•  Simultaneous  Binoc¬ 
ular  viewing  and 
recording. 

•  Built-in  illuminated 
data  card. 

•  Fits  standard  5-intlt 
cathode-rav  oscillo¬ 
graphs  —  without 
additional  suppoils. 


.  .  .  .  PLUS  THESE  MECHANICAL 
FEATURES  IN  THE  TYPE  304.HR 

•  SiaiidaiU  19"  rclay-iatk  |iaiK-l  •  Width  —  19"  •  Height  — 
iy,"  •  Depth  —  19i/i"  •  I’anel  control  syiiitnelry  similar  to 
that  of  the  Type  304-H  •  Dust  cover  supplied. 


INSTRUMENT  DIVISION  •  ALLEN  B.  DU  MONT  LABORATORIES,  INC. 
1000  MAIN  AVENUE,  CLIFTON,  N.  J. 
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S«md  this  convcnlmt  coupon  now 


Irvington 

VAKNISH  A  INSULATOM  COMPANY 


Inrington  11,  New  Jenej 


I’laniM:  ICI  Moiitr.  (lalifomia 


Hamilton,  Unlario,  Canada 


Inriniton  Varnish  &  Insulator  Company 
6E  Argyle  Terrace,  Irvington  11,  iN,  J, 

Gentlemen: 

Please  send  me  your  Technical  Data  Sheet  on  Irving¬ 
ton  No,  100  Clear  Baking  Varnish, 

Name . . . . Title . . 


..ZoM _ Stale. _ 
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The  ship-borne  sea-search  radar  antenna  pictured 


.here  is.  being  put  through  pattern  tests  on  the  Work¬ 


shop  range.  The  transmitter  is  an  8-foot  parabolic 


antenna  mounted  on  a  25-foot  tower  3300  feet  dis- 


-tant.  The  Workshop  range  is  one  of  the  longest  in 


industry,  and  is  completely  equipped  for  careful,  * 
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_ JORKSHOP  ASSOCIATES 

1  I  I  '  -  . 

DIVISION  OF  THE  GABRIEL  COMPANY 


i  Specialists  in  ' High-Frequency  Antennas  zk 

135  Crescent  iRoad,  Needham  Heights  94,  Massachusetts  I 


accurate  pattern  measurements.  This  range  is  typical  ! 
of  Workshop’s  outstanding  facilities  for  research, 
development  and  production.  These  facilities  are  , 
constantly  at  work  for  government  and  mdustry  in 
the  solution  of  difficult  antenna  problems. 


r  for  mm 
Soctionalizlag 
?  Circuits^ 


STEATITE 
INSULATION  ' 

FULL-FLOATING 

CONTACTS 


SIMI  LTANEOI'S  oontaot  uf  any  iiiimlK'r  of  leads  can  l>e  made  or  broken  by  use 
of  I^p|>  Fliifi-and-Keceptacle  units,  for  |>anel-rack  assembly  or  other  section- 
alized  circuits.  Insulation  is  Steatite,  the  low-loss  ceramic  which  is  non-carboniz- 
I  inp,  even  when  humidity,  moisture  or  contamination  sets  up  a  leakage  path.  The 
unit  shown  alwivc  provides  twelve  contacts,  rated  for  operation  at  2.5Kv  peak 
terminal-to-tcrminal,  L.'ikv  p«‘ak  tcrminal-to-ground,  23  amps  at  60cp8.  All  con¬ 
tacts  arc  silver-plated;  terminals  are  tinned  for  soldering.  Polarizing  guide  pins 
assure  |>ositivc  alignment. rite  for  specifie'ations  of  this  and  other  available  units, 
or  engineering  recommendations  for  special  units  for  your  product. 

Lapp  Insulator  Company,  Inc.,  LeRoy,  New  York 
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Here  is  one  of  the  fastest  moving  developments 
in  recent  years — General  Electric’s  new  electrolytic- 
tvpe  capacitors.  These  Tantalytic  capacitors  with 
tKeir  small  size  and  large  capacitance  per  unit  of 
volume  have  excellent  low  temperature  character¬ 
istics,  long  operating  life  and  in  many  cases  can 
replace  bulky  hermetically-sealed  paper  capacitors. 
Ratings  presently  available  for  consideration  range 
from  .02  muf  up  to  12  muf  at  150  volts  dc.  Units 
pictured  are  representative  of  these  ratings. 

Other  features  of  G-E  Tantalytic  Capacitors  include: 

•  Extremely  long  shelf  life. 

•  An  operating  temperature  range  from  —  55‘’C 
to  -|-85°C:. 


•  Exceedingly  low  leakage  currents. 

•  Ability  to  withstand  severe  physical  shock. 

•  Completely  sealed  against  contamination. 

If  you  have  large-volume  applications  where  a 
price  of  3  to  5  times  that  of  hermetically-sealed 
paper  capacitors  is  secondary  to  a  combination  of 
small  size  and  superior  performance — get  in  touch 
with  us.  Your  letter,  addressed  to  Capacitor  Sales 
Division,  General  Elearic  Company,  Eludson  Falls, 
N.  Y.,  or  your  nearest  Apparatus  Sales  Office  will 
receive  prompt  attention. 

General  Electric  C^mfanyy  Schenectady  5,  N.  Y. 


ELECTRIC 


GENERAL 
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thodtd  ••ction  or«o  of  ''plot  volut'*  porformoiKO 


»5«e 


K»«ilaiiw  utmtn  ±0  S%  (±1%  i«  360M  and  S20U) 
lOS-125  AC,  W-M  cfck%,  imak 
IMtta  S»M,  SAOM,  Wm  IOOOM  m 
UaHt  art  aamally  ia«f  c— caiiw<.  All  cm  h»  with  ■ 


Sorenstn  A  Company,  Ine.  •  375  Fairfiold  Avo.,  Stamford,  Connocticut 


lawiiw 

THOMPSON  EXPANDS  ITS  SERVICE  INTO  ELECTRONICS  PRODUCTION 


i 


COAXIAL  SWITCHES 


IHOMK'ONPKODUtTS  I 


Tompson  ^  Products,  Inc 


USE  ^[hompson 


Modal  No.  10547. 
SInglo-polo  fear- 
throw  coaxM  twitch 


TYPICAL  PERFORMANCi 

fra^atiity  r—aa,  0  to 10.750 AAc./Sac. 

V.  S.  W.  IL,  1.5  aMxIaium 

liiaartloo  loot,  .5  dacibalt  or  lots  at 
3,000  Mc/$ac 

Croat  talli,  50  dacibalt  minimaai  at 
3,000  Me./Sac 

Choraclarittic  imiMdoaca,  50  ohmt 
noraial 

Maximwat  117  voMoft,  500  aoht,  HAAS 

Fowar  rotiof,  CW  Maximum  continu* 
out  100  wotta  at  3,000  AAc./Sac. 


Modal  No.  10329.  Sinfila-poio 
two-throw  cooxiol  twitch 


WRITE  /or  further 
ttchnieal  nrftrms- 
ti»m  Mmd  dticrip-  i 

tip*  brpchuTtf  A 

yur  inquiry  M 
will  bring  u 
prompt  rtply. 


•  Reliable  R-F  AND  MECHANICAL  PERFORMANCE  under  extreme 
environmental  conditions  is  guaranteed  in  types  which  include 
single-pole  2-throw,  3-throw,  4-throw  and  6-tnrow;  double-pole, 
double-throw;  and  Sensing  Switches.  Remote  actuation  (28  volts  DC 
or  1 1 S  volts  AC)  is  available  for  all. 

The  Thompson  Products  Electronics  Division  has  a  competent 
staff  of  engineers,  electronic  and  environmental  test  equipment, 
model  shop  facilities  and  produaion  facilities  ready  to  work  for 
you  on  your  coaxial  switch  problems. 

ILICTRONICS  DIVISION,  2196  CLARKWOOD  ROAD,  CLEVELAND  3,  OHIO 
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KARP  METAL  PRODUCTS  CO.r  INC. 


215  63rd  STREET,  BROOKLYN  20.  NEW  YORK 

Specialists  in  Fabricating  Sheet  Metal  for  Industry 
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1)owl  them  over  with  a  product  “packaged” 
in  smart  styling!  Say  farewell  to  misfit, 
makeshift  cabinets  that  copy-cat  the  other 
fellow.  You  can  afford  your  own  exclusive 
design  when  we  “productioneer”  the  job  for 
most  economical  treatment.  Housings  built 


for  you  alone  permit  features  that  mean 
less  costly  final  assembly.  It  makes  no 
difference  how  simple  and  thrifty  or  elab¬ 
orate  you  want  it— our  faultless  workman¬ 
ship  will  make  you  proud  to  put  your  trade 
mark  on  the  product.  Write  for  data  book. 


FOR  SPECIFICATIONS  ON  OUR  COMPLETE  LINE  OF  POWER  SUPPIIES-WRITE  DEPT.  Z 

Scpttmbtr,  1951  —  ELECTRONICS 


VOLTAGE 

REGULATED 

POWER 

SUPPLIES 


For  Industrial  and 
Research  Use 


MANUFACTURERS  OF  ELECTRONIC  EQUIPMENT  •  RESEARCH  •  DEVELOPMENT 


Electronics  (Experience  +  Knowledge)=  (Achievement)” 


Factors  equalling  significant  electronics  ilchievement 

come  from  long  experience  and  conwntly  expanding 
facilities.  Our  Electronics  Division  started  record  of 

accomplishment  many  years  ago.  Tod^  Air  Associates 
is  recognized  as  a  major  supplier  of  airhole,  marine, 

and  ground  electronics  equipment  ihf  United  States 
and  allied  governments. 


Designing  and  developing  critically  n^^ed  electronic 
units  and  producing  the  material  is  our  bunness!  Your 

inquiry  to  Teterboro  will  receive  prompt  attention. 


INCOt^OMAriO 


TETERIOlO,  NEW  JERSEY 

\ 


I  N 


AVIATION 
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speed  up  LOW  FREQUENCY 

alignment  with  the  new 


KILO-SWEEP 


ELIMINATE  TEDIOUS 
POINT -BY -POINT 
METHODS 


GET  DIRECT  OSCILLISCOPE 
PRESENTATIONS  WITH  THIS  \ 
NEW  SWEEPING  OSCILLATOR 

Use  the  new  KILO-SWEEP 

In  the  50  KC  to  2  MC  frequency  range.  You 
speed  alignment  of  tuned  amplifiers  as  you 
obtain  truly  precise  adjustment  of  both  fre¬ 
quency  and  band  width. 


FEATURES: 

SWEEP  METHOD:  All  Electronic 

SWEEP  RANGE:  50  KC  to  2  MC  (Dial  Divisions 
every  0.1  me) 

SWEEP  WIDTH:  0  to  100  KC  (Dial  Divisions 
every  1 0  KC) 

FREQUENCY  MARKS:  Pip  type  crystal  posi¬ 
tioned  at  0.5,  1 .0  and  2.0  MC.  Other  fre¬ 
quencies  on  special  order. 

OUTPUT;  0.5  volt  into  70  ohms. 


ATTENUATORS:  Separate  controls  for  RF  and 
mark  signals. 

BASELINE:  Zero  reference  line. 

PRICE:  $525  F.O.B.  factory.  Additional  marks 
$20  each. 

Inquire  about  the  SONA* 
SWEEP  for  similar  work 
from  5  KC  to  200  KC. 


KAY  ELECTRIC  COMPANY 

23  Maple  Avenue  ^  Pine  Brook.  New  Jersey 


VVi-« 


.\-V® 


\\ke 


•s^iinkotz 


.  .  .  miles  of  Synkofe  coaxial  cable  have  been  turned  out  since 
Plastoid  Corporation  first  pioneered  in  coaxial  construction  — 
and  every  single  inch  has  been  checked  again  and  again  for 
tensile  and  dielectric  strength,  chemical  stability  of  insulation, 
abrasion  resistance  of  jocketing,  uniformity  of  dimensions. 

This  inch-by-inch  inspection  assures  you  that  every  length  of 
Synkote  coaxial  cable  will  give  you  all  the  odvontages  you 
expect  from  all  Synkote  wire.  Advontages  like  high  dielectric 
strength  and  low  dielectric  leakage.  Thermoplastic  insulation 
that's  almost  completely  impervious  to  woter,  acids,  alkalies, 
oils,  heat  and  cold.  PLUS  exceptionally  tough,  abrasion-resistant 
nylon  jacketing! 


Me. 

HOOK  UP  WIRE 
AIRCRAFT  CABLE 
TV  WIRE 

MULTI-CONDUCTOR  CABLE 


g«^<v<ee««9 


230  Ohm  Shielded  1 1/U  Cooelol  Coble  59/U  Cooeiol  Coble  72  Ohm  Junior 
Leod  In  Cooilol  Coble 

And  of  course... Specially  engineered  designs  for  special  needs! 


Just  tell  us  your  requirements  in 
electronic  wiring.  We'll  be  glad  to 
help  you  select,  from  the  compre¬ 
hensive  Synkote  line,  the  type  of 
insulated  conductor  that  best  meets 
your  needs.  And  we're  prepared, 
on  short  notice,  to  engineer  new 
designs  to  fit  your  problem— and  to 
produce  them  in  procticolly  ony 
quantity. 


Moil  coupon 
for  full 
information 


Inside  Story 

of  the 

Bradleyometer 


CARION  CONTACT  MUSH 
The  insulated,  stain¬ 
less  steel  and  beryllium 
copper  contact  brush 
carrier  is  riveted  to  the 
stainless  steel  shaft. 


SOLID  MOLDED  RESISTOR 
The  circular  resistor 
element  (Arrow)  can  be 
molded  to  provide  any 
resistance  -  rotation 
curve  up  to  5  megohms. 


COLLECTOR  RIN6 
The  collector  ring  (Ar¬ 
row)  connects  the  ro¬ 
tating  contact  brush 
with  center  terminal. 


CONTACT  IRUSH  CARRIER 
The  carbon  contact 
brush  (Arrow)  slides  on 
the  surface  of  the  solid 
molded  resistor.  Con¬ 
tact  improves  with  use. 


PERMANENT  CHARACTERISTICS 


molded  into  resistor  element 


The  Bradleyometer  resistor  is  molded  os  one  unit 
with  terminals,  face  plate,  and  bushing  imbedded  in 
the  plastic  body.  It  is  not  a  film  or  paint  type  of  resistor. 
Because  of  its  nature,  the  resistor  can  be  built  up  to 
satisfy  any  resistance -rotation  curve.  After  molding, 
the  resistor  is  no  longer  affected  by  heat,  cold,  mois¬ 
ture,  or  age. 

Available  for  rheostat  and  potentiometer  applica¬ 
tions  in  single,  dual,  or  triple  unit  assemblies. 

Allen -Bradley  Co. 

110  W.  Greenfield  Ave.,  Milwoukee  4,  Wis. 


WITH  IIHI  SWITCH 
Type  JS  Brad¬ 
leyometer  has 
a  line  switch. 


ALLE^-BI^DLEY 

FIXED  A  AD9IJISTABLE  RADJO  RESISTORS 


WITHOUT  UHi  SWnCH 
TypeJ  Bradley¬ 
ometer  with¬ 
out  line  switch. 
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WORKING  DRAWING  THAT  MEANS  ...JUST  THAT! 


Like  the  500-year-old  invention  of 
movable  type,  the  development  of 
today's  printed  electric  circuits 
makes  it  far  easier  and  more  practi¬ 
cal  for  people  to  communicate  with 
each  other.  Printed  circuits  are  sim¬ 
plifying  production  of  hearing  aids, 
radio  and  television  sets,  and  elec¬ 
tronic  test  equipment.  They  have 
made  such  articles  smaller,  lighter, 
more  reliable,  easier  to  maintain, 
and  lower  in  cost. 

A  printed  circuit  is  a  working 
drawing— working.  A  typical  one  is 
made  by  simple  photoengraving  of 
a  diagram  on  a  light-sensitized,  cop¬ 
per-clad,  laminated  plastic  sheet. 
When  the  unwanted  copper  has 
been  etched  away,  the  remaining 
copper  becomes  the  permanent  elec¬ 
trical  conductor,  in  any  desired  cir¬ 
cuit  configuration. 

Bakelite  Bonding  Resins  firmly 
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hold  the  copper  to  the  base  sheet, 
resisting  the  attack  of  engraving 
chemicals.  Later,  they  withstand  the 
heat  of  soldering  and  use.  The  base 
sheet  is  a  low-loss,  paper-base  plas¬ 
tic  laminate  made  with  Bakelite 
Phenolic  Laminating  Resins. 

A  major  benefit  of  printed  cir¬ 
cuits  is  the  “miniaturization”  of 
equipment.  Sub-miniature  assem¬ 
blies  formerly  raised  extremely  vex¬ 
ing  problems  of  production,  per¬ 
formance,  and  repair.  Now  printed 
circuits,  completed  by  advanced 
techniques  such  as  the  “one  shot” 
soldering  of  all  connections,  reduce 
costs  to  a  level  where  replacement 
is  cheaper  than  repair. 

The  contribution  of  Bakelite  en¬ 
gineers  to  printed  circuits  is  the  pro¬ 
viding  of  resins  and  plastics  with 
the  required  properties.  Such  prop¬ 
erties  as  bond  strength,  resistance  to 


thermal  shock,  dielectric  constant, 
power  factor  and  moisture  absorp¬ 
tion,  are  broadly  controllable  in  these 
Bakelite  Plastics  and  Resins. 

Perhaps  there  is  one  that  can  be 
fitted  to  your  particular  needs.  Out¬ 
line  your  problems.  Call  us  in  to  con¬ 
fer.  Write  Dept.  CJ-47. 


BAKELITE 

PHENOLIC 

RESINS 


BAKELITE  COMPANY 

A  Olvjfien  of 

Ufiien  Carbide  and  Carbon  Corporation 
30  East  42nd  Sirsot,  Now  York  17,  N.  Y. 
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BuildinSS  .  . .  endosin;;  more  tlian  4  acres 
—all  devoted  to  the  development,  pro¬ 
duction  and  testing  of  hne  small  tuliing. 


Men  and  Machines... fahricating,  inspect¬ 
ing  and  finishing  parts  to  meet  the  most 
exacting  sriecifications. 


Here  at  Superior  we  produce 
(|uantities  of  quality  parts  for  the 
Electrt)nics  Industry.  Our  research 
engineers  are  constantly  at  work 
to  improve  these  products  and  to 
develop  new  parts  to  do  the  job 
better.  Production-wise  we're 
working  just  as  constantly  to  pro¬ 
duce  more  and  more  of  these 
better  products  for  you. 

During  theyear  1950,  wedoubled 
our  disc  cathode  capacity,  added 
over  .50^0  to  Seamless  cathode 
ca|>acily.  Through  the  same  period 
we  almost  doubled  the  number 
of  machines  making  Lockseain 


cathodes  .  .  .  more  than  doubled 
capacity.  1950  production  of 
l.ockseam  cathodes  increased 
280%  over  1949.  Dtmiand  kept 
pace  with  the  increase. 

Plans  for  the  future  include  the 
installation  of  new  machines  and 
the  improvement  of  already  good 
processes  so  that  the  Klectronics 
Industry’s  coming  needs  may  be  as 
well  met  as  its  past  demands. 

Then  as  now  ,  we  at  Superior  w  ill 
deliver  truly  superior  small  tubing 
priKlucts  to  do  tough  jobs  In'tler. 
Superior  Tube  ('.ompany,  2.5(K) 
(iermantown  Ave.,  Norristown,  Pa. 


EnginBCring  .  .  .  laboratory  equipment  for 
all  kinds  of  testing,  including  emission 
characteristics  of  nickel  cathode  materials. 


Which  1$  Th0  For  Your  Product 


Or  LOCKSEAM*.  .  .?  Produced 
directly  from  thin  nickel  alloy  strip 
stock.  .040"  to  .1(X)"  O.I).  in  stand¬ 
ard  length  range  of  11.5  mm  to 
42  mm.  Round,  rectangular  or 
oval,  cut  to  specified  lengths,  lieaded 
or  plain. 


SEAMLESS...?  The  finest  tul>C' 
that  can  he  made.  Standard  pro¬ 
duction  is  .010"  to  .121"  0.1). 
inclu'-ive,  with  wall  thicknesses  of 
.(K)I5"  to  .005".  (jithodes  with  larger 
diameters  and  heavier  walls  will  lie 
priKiiiced  to  customer  specification. 


All  onalyin  .010"  fe  H"  OJ>. 
Cartaai  o»olyi»s  (MS"  max.  wall)  U|p  to  IH' 


iFD.  UNoex  u.  5.  SATS.  SL/PCRtOR  TUBS  COMPANY  •  flocfronic  Praduefi  for  onport  through  OnVar-Horrii  Company.  Horriion,  Now  Jersey  •  Harrison  6-4800 
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[ii4A4^^  ik  G04>H/pXi4^ 


FOR  MILITARY  APR 


WHh  ^  mcr^astng  number  of  audio  filfar  appGcafions 
in  otocfronic  mintary  aquipmant,  fha  impoHanca  of 
sfabilHy  and  durability  under  extrema  service  conditions 
creates  many  more  problems  in  the  design  and  manu¬ 
facture  of  these  networks. 

A  filter,  which  is  not  really  a  component,  but  an 
assembly  of  many  components  (often  quite  intricete) 
is  affected  by  the  slightest  weakness  in  any  of  these 
parts.  As  a  consequence,  it  has  been  our  greatest  task 
to  either  develop  or  find  sources  of  the  highest  quality 
for  materials  employed  in  the  production  of  filters.  This 
prcHect  has  so  far  been  very  fruitful  although  it  neces* 
s  sariiv  resulted  in  increased  material  cost,  much  of  which 

^  .  has  been  offset  by  the  introduction  of  new  and  more 
efftciMl  production  and  design  methods. 

AN  of  this  adds  up  to  another  step  forward  for  BurneN 
&  Company  in  the  production  of  high  quality  filter  net¬ 
works  for  tne  Nation's  miTitary  electronic  program. 
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SINCE  1919 


yVOrCALEx 

/tmk  IM^VLAT^bX 


SPECIFY 


wwiAnoil 


•  MOLDS  AND  MACHINES 

TO  aOSE  TOLERANCES 

•  MOLDABLE  WITH  METAL  INSERTS 

•  CAN  BE  TAPPED, 

THREADED,  SLOTTED 

•  AVAILABLE  IN  RODS, 

SHEETS,  SPECIAL  SHAPES 

•  MOLDED  IN  PRACnCAUY 

ANY  SHAPE  OR  SIZE 

•  LOW-LOSS  FROM  60  CPS 

TO  24,000  MCS 


MYCALEX  glass-bonded  mica  insulation  is  grades,  each  featxiring  specific  characteristics 
the  one  highly  adaptable,  versatile  insulating  to  meet  particular  needs.  Since  proper  appli- 
material  that  combines  every  desirable  char-  cation  of  the  right  grade  of  MYCALEX  has 
acteristic  required  in  a  modem  dielectric,  resulted  in  simultaneous  product  improve- 
Although  far  superior  to  lower  cost  dielectrics,  ment  and  lower  cost  in  hundreds  of  instances, 
MYCALEX  offers  considerable  advantages  it’s  good  business  to  check  with  MYCALEX 
over  many  materials  costing  several  times  as  before  specifying  sheet,  rod,  fabricated  or 
much.  MYCALEX  is  available  in  various  molded  insulation. 


MYCALEX  410  it  approved  fully  at  Grad*  1>4I  und«r 
Nofionol  Militory  Ettabliihment  $p*ciflcafien  JAN«1>10« 
"Iniuloting  Mot*rialt,  C*romic,  Rodie,  Clott  L.** 

MYCALiX  400  it  opproved  fully  at  Crod*  MA  und*r 
Nafionol  Military  Ettablithmtnt  Sp*ciflcotion  JAN-1*10« 
*'lntulating  Mat*riali,  C*romic,  Radio,  Clott  L* 

Mfrifo  for  30-^ago  Cotofog  To4oyf 
A  voluobi*  comptlotiofi  of  •ngin**ring  dota  ond  monufac* 
turing  information  on  •Uctrical  iniutotion  thot  you'll  tur*ly 
want  for  your  technical  file.  Requett  it  today— no  obligotion. 


Mycaux  Corporation  or  Amirna 

Owners  of  ‘MYCALEX’  Pat»nl$  and  Tradt-Marks 
Encstm  IHkn:  M  ROCKIFILUR  PLAZA,  NEW  YORK  20  -  Hart  I  InwH  liiku;  CUHON,  N.  J. 


MTUIEX  UADI 

400 

410 

4I0X 

POWER  FSaOl,  1  MC 

0.001 1 

0.001  S 

0.01 1 

loss  FAaOfl,  1  MC 

0.013 

0.014 

0.0S4 

DIEIECTRIC  STRENOTN,  voH/mN 

SOO 

400 

400 

VOLUME  RESISTIVITY,  •hm/cm 

Xx10>F 

IxIO'F 

S»10'A 

ARC  RESISTANCE,  SMonUt 

300 

ISO 

ISO 

MAX.  SAFE  OPER.  TEMP.,  *C 

370 

3S0 

3S0 

WATER  AtSORPTION  %  14  hn. 

Nil 

Nil 

Nil 
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Hi-Q  High  Voltage  Capacitors  are 
sturdy,  thoroughly  tested  units  capable 
of  withstanding  high  voltages  and  op¬ 
erating  at  extreme  humidity  and  raised 
temperatures. 

The  piercing  pressure  of  the  dielec¬ 
tric  material  is  greatly  increased  by  a 
meticulously  exacting  jacketing  proce¬ 
dure  in  conjunction  with  a  newly  devel¬ 
oped  plastic  with  excellent  arc  resistant 
properties.  Terminals  are  silvered  brass 
and  integrally  soldered  to  the  silver 
electrodes  which  are  fired  directly  to 
the  ceramic  dielectric. 

These  HV  500  Capacitors  provide 
an  excellent  working  parameter  when 
used  in  conjunction  with  high  voltage 
horizontal  output  transformers. 


HV 

500-11 


HV 

500-21 


HV 

500-24 


Capacity 


Power  Factor 


Insulation  Resistance  50,000  megohms 


Working  Voltage  20,000  V.  D.  C. 


27,000  V.D.C 


NOTE;  Dash  numben  after  HV  SOO  designate  types  of  terminal.  For  example, 
HV  SOO-11  indicates  type  1  terminal  both  ends;  HV  500-24  indicates  a  type  2  and 
a  type  4  terminal.  HV  300^  is  not  shown,  since  it  is  similar  to  HV  500-11,  except 
that  length  of  thread  is  only  .250',  while  protrusion  is  lengthened  to  .250*. 
JOSSEIIS— ADDRESS:  740  Sallavilla  Ava.,  Naw  Radford,  Mots. 

*  Trade  Mark  Registered,  U.  S.  Patent  Office 


SAlll  OFEKIti  Naw  York,  Rhilodalphio, 
Dalroit,  Chicago,  lot  Angalat 


rUNTSi  Olaon,  N.  V.,  Fronklinailla,  N.V. 

Jatiup,  Ro.,  Myrtia  laoch,  S.  C. 
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370CB 


4700FA 


2404 


2336 


INSULATED 

TUBULARS 


"DuAC^iAH 

ERIE  RESISTOR  CORP.,  ERIE,  PA. 

LONDON,  ENGLAND  .  .  .  TORONTO:^  CANADA 


designed  for 

MINIATURIZATION,  RUGGEDIZATION 


Erie  Ceramicons  fulfill  all  the  requisites  pacitors  are  shown  above.  Feed-Thru's 
for  efficient  by-passing — compact  de-  are  supplied  in  values  up  to  2000  mmf, 
sign,  low  inductance,  and  conservative  Stand-Off  units  up  to  5000  mmf.  Tubular 
500  volt  D.  C.  rating.  Erie  Resistor  offers  and  Disc  units  up  to  .01  mfd.  Also  shown 
the  most  complete  line  of  ceramic  by-  above  are  two  Silver  Button  Micas  repre¬ 
pass  units  available.  Each  design  has  senting  the  370  series  for  values  up  to 
been  thoroughly  proven  in  domestic  1000  mmf  and  the  4700  series  for  values 
and  military  equipment.  up  to  6000  mmf.  Write  for  samples  to 

Sixteen  popular  styles  in  ceramic  ca-  meet  your  specific  requirements. 


60 
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230V  LINI 


l/ARIABL  E 
TRANSFORM  ER5 


OUTPUT 


GET  THE  FACTS  409  CHURCH  STREET,  BRISTOL,  CONNECTICUT 

16-pag*  POWERS! AT  SEND  ME  Sulhtin  fSSO  on  POWERSTAT  VariaUo  Trontlermart. 

Bulltlin  P530,  com-  NAME _ 

plot*  with  application  TITIE _ 

ond  design  information,  COMPANY _ 

ratings,  diagrams  CO.  ADDRESS _ 

and  dimensions.  CITY  ZONE _ STATE 
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MANUFACTURERS  OF 
■  PIWERSTRT~ mUllE  TlIiiSFDRMEIS  TmTIoi  ft  C  RDBEI  ttmiES  •  STRIIlIRE  RITIHRTIC  VILTRIE  lEIILATIIS 
VRRICEU  R-e  rOWER  SlPPlflS  •  S-WRT  IIHaiRR  PISTS  •  PIVEISTAT  IIIIT  •IHIIIRI  EIIIPREHT 


m  SUPERIOR  ELECTRIC  co.r-Sl 


TYPE  MZ1126-3Y 


II5V  LINE 


230V.  LINE  ‘ 
ilibVLI 


'Jim 

FOR  EACH  APPLICATION 


TYPE  116  ^ 


A  COMPLETE  LINE  of  standard  manually-operated  and 
motor-driven  POWERSTAT  variable  transformers  are  available 
for  115,  230  and  460  volts,  50/60  cycles,  single  and  three 
phase  service  in  ratings  from  405  VA  to  100  KVA  in  air-cooled, 
oil-cooled  and  explosion-proof  models.  Non-catalogued  assem¬ 
blies  are  offered  for  25,  400/800  cycles  and  higher  frequency 
operation  and  for  requirements  involving  J.A.N.  specifications. 

SUPERIOR  PERFORMANCE  is  inherent  in  every 
POWERSTAT  variable  transformer.  Each  unit  possesses  excel¬ 
lent  regulation,  high  efficiency,  conservative  rating,  zero 
waveform  distortion,  rugged  mechanical  construction,  smooth 
control  and  simplified  mounting. 

ONE  SOURCE,  The  Superior  Electric  Company  can  pro¬ 
vide  the  answer  to  your  variable  a-c  voltage  problem.  Superior 
offers  more  combinations  of  connections  and  ratings  for  vari¬ 
able  a-c  voltage  control  than  any  other  manufacturer.  Look 
to  Superior  first. 


■ 


\ 


STANDARD  COHTROl  KNOBS 


6  TYPES  <—  5  SIZES  —  MATTE  OR  MIRROR  FINISH 


Designed  and  Styled  For  High  Grade 
Electrical  and  Electronic  Equipment 
Save  time,  save  money,  meet  your  own  or  government 
standards  by  choosing  from  this  complete  line  of  func¬ 
tionally  sound,  attractively  styled,  injection  molded 
control  knobs.  Now  available  in  a  completely  inte¬ 
grated  family  of  54  items— in  a  choice  of  six  basic  types 
and  five  widely  used  sizes.  Made  of  tough,  durable 
“Tenite  11”  (cellulose  acetate  butyrate)  with  anodized 
aluminum  inserts  and  dual  setscrews.  Ail  types  and 


sizes  available  with  gleaming  mirror  finish  ...  or  with 
non-reflecting  matte  finish  for  military  applications. 
Write  for  complete  information — Address  Dept.  6460-KA. 


RAYTHEON  MANUFACTURING 
COMPANY 


<2 
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the  new  PRESTO  portable  tape  recorder* 


The  new  streamlined  PT-920  (the  designation  for  the  group  consisting  of  the  RC-7  mechanism 
and  the  A-920  amplifier)  will  take  the  place  of  the  famous  PT-900, 

one  of  the  most  widely  used  tape  recorders  in  the  world. 

The  tape  transport  RC-7  has  a  3-niotor  drive  which  eliminates  the 
friction  take-up  clutch  and  tension  adjustments.  It  also  has  fast  forward  and  rewind  speeds 
and  instant  switching  to  eliminate  danger  of  tape  breakage. 

The  A-92()  amplifier  is  a  compact  unit  with  single  microphone 

I  input,  and  a  power  output  of  10  watts.  An  A/B  switch  provides 

monitoring  either  from  the  recording  amplifier  or  directly 
from  the  tape.  Connection  with  the  RC-7  is  easily  made  with  only  two 
plugs.  The  original  Al-900  amplifier,  with  three  microphone  input, 
is  still  available,  however,  for  use  with  the  RC-7  if  desired. 

Due  to  mechanical  improvements  and  streamlining,  the 
PT-920  actually  costs  less  than  the  PT-900.  For  complete 
information  write  direct  or  contact  the  presto 
distributor  in  your  community  today! 


^PRESTO 


This  fragile  high-voltage  tube 


is  cushion  packaged 


SPONGEX 


PRODUCTS 


for  safe  arrivai 

Photograph**  rotirtesy  ol  High 
Voltage  Engineering  ('.orporation. 

The  last  nail  in  place  and  this  hifih-voltage  tube  is  ready  for  shipment  anywhere. 
On  arrival,  it  will  do  the  job  it  was  built  to  do.  It’s  packaged  to  take  the  bangs. 

After  analyzing  its  needs,  this  fragile  tube  was  packed  in  two  outstanding 
cushioning  materials — Spongex  cellular  nibber,  and  Texlite  rubberized  hair. 

If  breakage  in  transit  is  eating  into  profits,  consult  with  our  Packaging  Divi¬ 
sion.  They  are  equipped  to  analyze  and  prescribe  the  requirements  of,  your 
product  for  safe  arrival  any'where — whether  shipped  bv  land,  sea  or  air. 


For  better  package 
cushioning  use 


THE  SPONGE  RUBBER  PRODUCTS  COMPANY  M  DERBY  PLACE,  SHELTON,  CONNECTICUT 
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Spongex  products  available  for  protective  packaging 

•  TEXLITE  rubberized  hair  and/or  wool 

•  SPONGEX  cellular  rubber 

•  TEXFOAM  latex  foam  rubber 


to  save  space/  weight  and  installation  costs 


Filament  and  plate  transformers  plus  eharginf;  and 
filter  reactors — in  fact,  any  combination  of  electrically 
adjacent  units  except  pulse  transformers* — can  lie 
|iackaged  corona-free  in  one  hermetically  sealed,  oil- 
filled  container.  You’ll  save  space.  You'll  usually  save 
weight.  You'll  make  major  savings  in  installation  costs 
liecause  of  simplified  mounting  and  fewer  connections. 
You'll  secure  the  high  reliability  typical  of  oil-filled 
units  .  .  .  and  terminals  and  leads  are  under  oil  to 
eliminate  corona. 


RESISTOR 


t4) 

CARACI- 

TORS 


lAMCITORS 


You  tti*  OKtra  tpoco  ond  woight  of 
unnocottory  tonk  wolit  with  this  compact 
roctifior  trontformor  atiombly.  Idool  for 
radar  applications. 


If  packaged  components  have  an  application  in  your 
work,  we’d  like  to  hear  from  you.  These  “packages” 
are  alwavs  tailored  to  individual  jobs,  so  no  catalog  is 
available.  However,  proposition  forms  will  lie  supplied 
which  list  the  information  we  need  to  prepare  a  quo¬ 
tation.  For  prompt  attention,  address  Oneral  fJectric 
Co.,  See.  f3-.S28A.  KM)  ixHllawn  .Avenue,  Pittsfield, 
Massachusetts  or  your  nearest  .Apjiaratus  Sales  office. 


(ienerul  Hlrrlrir  Ciim/HinY,  Sihmi'vUidy  5,  Netc  York. 

'hu  luMon  of  pulsr  tran^ormrr  not  umally  practical  breatae  of  effect 
im  capacitance. 


Small/  lightweight  a-c  to  d'C  power  supply 
units  for  use  with  cathode*roy  tubes,  tele¬ 
vision  Comoro  tubes  and  similor  jobs.  Size 
of  7-kv  unit  illustrated  only  6*  x  6*  x  7*| 
weiqht  8  lb. 


ELECTRIC 
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CONVfNTlONAl 


KSisrot 


PLATE  VOLTAGE  >  PERCENT  Of  NORMAL 


I  Performance  of  Various 
I  Voltage  Reducers  for 
I  Pentode  Screen  Supply 


1  Divider  with  conventional  com¬ 
position  Resistor  at  R^. 

2  Plain  series  dropping  Resistor 
(R^  omitted). 


3  Divider  with  globar  type 

BNR  at  R-. 


g  Variation  in  supply  voltage  whtch  im¬ 
pairs  pentode  amplifier  performance  is 
especially  serious  in  cathode  ray  tube  applica¬ 
tions  where  the  effea  on  sweep  amplifier 
output  is  visible.  This  is  where  the  voltage 
sensitive  characteristics  of  GLOBAR  type  bnr 
resistors  prove  extremely  valuable.  Employed 
in  a  voltage  divider  as  shown  here,  they  help 
to  stabilize  gain  of  amplifiers  against  supply 
voltage  variations.  Often,  they  reduce  screen 
voltage  variations  by  as  much  as  one  half. 


WRITE  for  a  copy  of  Bulletin  GR-2  which 
contains  useful  engineering  data  on  globar 
type  BNR  resistors.  Dept.  E  87-69,  globar 
Division,  The  Carborundum  Company, 
Niagara  Falls,  New  York. 


GLOBAR  Ceramic  Resistors 

BY  CARBORUNDUM 


''Cai-horumtium"  and  "Globar"  are  registered  trademarks  which  indicate  manufacture  by  The  Carborundum  Company,  Niagara  Falls,  N.  Y. 
M  September,  1951  — ELECTRONICS 


Minimize  Effects  of  Varying  Supply  Voltage 

rte  Simple  Way 


GLOBAR 


TYPE  BNR 

VOLTAGE  SENSITIVE 

SISTORS 


More  Proven  Performance 
of  fhe  Eimac  3X2500A3 


CARLOS  L.  DODO 

CHIEF  ENGINEER  WFAA-TV.  DALLAS  TEXAS 
TRANSMITTER - DUMOMT  5  KW.  CHANNEL  8 


Th*  Eimtc  3X2500A3  i$  on*  of  th*  outstonding  vacuum  fub* 
d*v*lopm*nft  mad*  during  raeant  yaart.  ConiittanI  parformanca, 
long  lifa,  and  low  cost  account  for  it>  filling  th*  lay  loclat  potitiont 
in  many  important  racantly  datignad  aquipmanti. 

Th*  3X2500A3  is  a  compact,  air-eoolad  trioda.  Its  coaiial  con* 
struction  results  in  minimum  load  inductance,  aicallant  circuit 
isolation,  and  convanianc*  of  usa  with  coaiial  plat*  and  filament 
tank  circuits.  For  Ah4  sarvica  it  is  FCC  .atad  for  5000  watts  par 
tub*  as  a  high-laval  modulated  amplifier.  It  has  comparatively  low 
plata-rasistanca,  high  transconductanca,  and  will  provide  affective 
performance  over  a  wide  rang*  of  plat*  voltages  at  fraquancias 
aitanding  wall  into  th*  VHF. 

Reports  from  many  anginaart,  like  Mr.  Dodd  of  WFAA-TV,  con¬ 
firm  the  outstanding  transmitter  parformanca,  simplified  maintan- 
anca,  and  low  tuba  raplacamant  cost  mad*  possible  through  th*  us* 
of  th*  Eimac  3X2500A3.  Consider  this  unaquallad  trioda  for  your 
applications  ,  ,  .  complata  data  are  fra*  for  th*  asking. 


ALMOST  A  YEAR  AGO.. 

Toiicuf  ^fAA  a¥tc^d2nuic  ahe 

.AtCtl ^!2^uyue{.  Cj^  tAiA 

p£l^o^ma/tce. 

t4e  ^0t4t  ticCe 

^iom  Aje^n/icc  iJooo  Am,), 

Ttie  Ati££ 

p^K^vidUuf  tb/o  -/HoteJe 


EITEL-McCULLOUGH,  INC. 

SAN  BRUNOr  CALIFORNIA 

bport  Ao«ntt:  Fr«x«r  A  301  CUv  St..  $«fi  Ff«fKi»c«.  C«lifoffki« 


the  3X2500A3  is  another 
Eimac  contribution  to  electronic  progress. 
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now 


The  all-out  war  against  the  submarine  is  an 
electronic  war;  and,  thanks  to  significant 
progress,  it’s  not  so  easy  now  for  undersea 
prowlers  to  maraud  the  sea  lanes. 

Techniques  in  combating  the  deadly  sub¬ 
marine  have  been  made  more  effective  by  the 
design  and  development  of  greatly  improved 
underwater  detection  equipment.  We  at  Edo 
are  proud  of  the  important  role  we  have 
played  and  are  playing  in  this  never-ending 
task  to  provide  our  Navy  with  the  best  de¬ 
vices  possible  to  search  for  and  locate  enemy- 
submarines. 

In  fact,  the  Edo  Corporation  has  become 
a  leader  in  the  design,  development,  and 
manufacture  of  many  new  sonar  equipments 
of  far  greater  range,  accuracy,  and  depend¬ 
ability  than  previously  thought  possible. 


WHO  IS  EDO? 

Twenty-fivf  years  of  research,  development,  and 
manufacturing  experience  are  behind  Edo's  work 
in  the  electronic  held.  Founded  in  192$,  the  com¬ 
pany  hrst  built  seaplane  floats,  later  expanded  to 
the  design  and  manufacture  of  marine  aircraft,  and 
built  various  aircraft  components  in  great  quantity- 
during  World  War  II.  Now  with  this  intimate 
knowledge  of  marine  and  aviation,  has  been  com¬ 
bined  top  engineering  and  manufacturing  talent 
in  the  held  of  electronics  for  the  design  and  pro¬ 
duction  of  various  types  of  underwater  detection 
equipment. 

For  a  complete  picture  of  Edo's  first  quarter  of  a 
century  send  for  your  copy  of  Edo's  2%th  anniver¬ 
sary  brochure  by  writing  to  the  Edo  Corporation, 
Dept.  AI-9,  College  Point.  S.  Y. 
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SPECIAL  SOLDERLESS  PINS,  PLUGS, 
CONTAaS,  AND  CONNEaORS 

Eltmlnat*  uniMcatiary  parts,  ipMd  production,  and  raduco  costs  by  dasigning 
with  AMP’S  spaciol  connactors  In  mind.  Wa  slock  many  unusual  itams,  and  con 
moka  naw  onas  for  your  particular  naads.  Thasa  tarminals  ora  all  appliad 
to  wira  at  Mgh  spaad  (from  2,000  to  4,000  par  hour)  by  spaciol  AMP  Auto¬ 
matic  Mochinas.  (saa  balow) 


PRE-INSULATED  DIAMOND  GRIP 

T  roda-Mork 

SOLDERLESS  TERMINALS 

No  axtro  insulation  slaaving  nacassory.  Ona  oparotion  Installs  complataly 
Insulatad,  vibration-proof  connaction. 

Plastic  Insulation  of  high  dialactric  propartias  is  bondad  to  full-langth  coppar 
slaava— connol.slip  or  ba  ramovad.  Min.  braokdown  voltoga:  2500  volts  D.C. 
In  olr  at  sao  laval.  Will  withstand  high  prassura  crimp,  tamparoturas  at  350* 
P.  for  10  hours  without  domoga.  Wira  is  supportad  to  pravant  fraying  of  wira 
Insulation  and  torsionol  strass.  Color-coded  in  wira  size  rongas  from  #  22  to 
#10.  Avoiloblo  in  o  variety  of  longue  shapes  and  connector  styles. 

U  S.  Patents  #Z4t0,32li  Z379,S67,  Z405,111j  2.468,169,  other  U.  S.  Potents  Pending. 


SOLISTRAND  SOLDERLESS  TERMINALS 

Trade-Mark  U.  S.  Patents  Pending 


Unique  crimp  mokes  this  non-insulotad  terminal  equally  valuable  for  solid, 
stranded,  square,  or  irregular  shaped  wire.  Brazed  seam.  Ona  piece  con¬ 
struction  of  high  conductivity  pure  coppar,  alectro-tinnad  for  corrosion 
resistance.  Available  in  a  wide  variety  of  tongue  shapes  and  connector 
styles  from  #  22  to  #  4/<X 


SOLDERLESS  WIRING  DEVICES 

for  the  elettronics  industry 


How  to  manage  moods— electrically 


Thr  parts  enlarged  in  the  illustration  above  are  a  drive 
gear,  a  shaft,  and  panels  used  in  the  many  types  of 
Sujjerior  Electric  Company  Powerstats. 

These  parts’ have  one  characteristic  in  common.  They 
are  all  made  from  Synthane,  a  laminated  plastic.  ^ 

Superior  selected  Synthane  for  its  combination  of  prop¬ 
erties.  Synthane  is  dielectrically  and  mechanically  strong, 
easy  to  machine,  and  is  attractive  in  appearance.  The 
panels  are  easily  printed  at  a  saving  over  engraving 
cost;  the  gear  is  silent. 

A  Powerslat  is  a  manager  of  moods.  Installed  in  the  light¬ 
ing  systems  of  theatres,  salons,  banks,  and  other  places 
of  business  and  recreation,  a  Powerstat  controls  the  inten¬ 


sity  and  blending  of  light  to  help  create  any  mood  from 
the  spectacular  to  the  subdued,  from  reverence  to  revelry. 

Synthane  is  made  in  many  grades,  each  particularly 
desirable  for  some  electrical,  chemical  or  mechanical  pur¬ 
pose.  Yet  each  grade  possesses  a  combination  of  other  valu¬ 
able  characteristics.  Light  weight,  mechanical  strength, 
resistance  to  moisture,  corrosion  and  abrasion,  high  di¬ 
electric  strength,  low  power  factor,  dimensional  stability 
under  a  variety  of  conditions,  and  case  of  fabrication  arc 
just  a  few  of  them. 

Should  these  properties  of  Synthane  suggest  a  possible 
application  to  you,  write  for  more  information.  Synthane 
Corporation,  6  River  Road,  Oaks,  Pennsylvania. 
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Here  are  a  few  of  many  G-E  capacitors  available 
to  meet  the  needs  of  the  industry's  designers 


For  use  where  normal 
(  exponential )  capacitor 
discharge  shape  is  not 
suitable  and  where  defi¬ 
nite  energy  content  and 
duration  is  required.  Used 
in  guided  missiles,  air¬ 
craft,  and  land  and  sea 
radar.  They’ll  give  relia¬ 
ble  performance  whether 
required  service  life  is 
10,000  hours  or  60  sec¬ 
onds— over  a  temperature 
rangeof  — 55Cto  +  125C. 
Unit  consists  of  capacitor 
and  coil  sections  sealed  in 
single  container.  See  Bul¬ 
letin  GEA-4996. 


Because  they  can  be  used 
for  both  a-c  and  d-c  appli¬ 
cations,  these  Pyranol'*- 
filled  capacitors  simplify 
your  design  problems  and 
reduce  your  inventories. 
Dual-rated  units  are  avail¬ 
able  in  ratings  from  236 
through  660  volts  a-c  and 
400through  1500volts 
d-c.  Other  Pyranol-filled 
units:  O.Ol  to  75  niuf, 
±109o-236  to  600  volts 
a-c  and  400  to  100,000  volts 
d-c.  More  data  available  in 
Bulletin  GEC-809. 


LOW-VOLTAGE,  HIGH-CAPACITY  UNITS 


Cut  space  requirements 
in  half.  Yes,  the  new  G-E  8-muf,  100-volt  d-c  capacitor  on  the 
left,  above,  is  identical  in  size  and  weight  to  the  old  4-muf  unit 
on  the  right.  The  new  design  meets  all  "F”  requirements  of 
JAN-C-25  for  100-volt  units.  Available  in  3-,  8-,  and  10-muf 
capacities  in  Case  Styles  53;  and  4-muf  capacity  in  Case  Style  61. 
Other  ratings  can  be  built  in  mass-production  quantities.  For 
prompt  attention,  write,  stating  quantities  involved,  to  Capacitor 
Sales  Division,  General  Electric  Co.,  Hudson  Falls,  S.  Y. 


PERMAFIL  CAPACITORS  —These  high- 


-temperature  capacitors  can 
he  operated  continuously  at  125  C  without  derating.  Capacitance 
at  25  C  will  not  change  more  than  — 10C6  at  —55  C  or  +i%  at 
t-125  C  Designed  to  meet  performance  requirements  of  JAN- 
C-25  characteristic  "E"  capacitors.  For  more  detailed  information, 
ask  for  Bulletin  GEC-811. 
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Hhave  many  electronic 

EQUIPMENT  APPLICATIONS 

Because  they’re  available  in  so 
many  forms— with  up  to  eight  poles, 
and  in  any  combination  of  nor¬ 
mally  open  and  normally  closed 

have  many  electronic-circuit  appli¬ 
cations.  Tips  can  easily  be  changed 
from  normally  open  to  normally 
closed,  without  additional  parts,  to  accommodate  circuit  modi¬ 
fications.  They’re  rated  to  carry  10  amps  a-c.  Construction 
features  ate  shown  in  Bulletin  GEA-S1S4. 


EQUIPMENT  FOR 
ELECTRONIC  MANUFACTURERS 


A  partial  list  of  the  thousands  of  items  in  the 
complete  G-E  line.  We'll  tell  you  about  them 
each  month  on  these  pages. 

Components 

Meters  ond  instruments  Timers 

CopocHors  Indicoting  lights 

Transformers  Control  switches 

Pulse-forming  networks  Generotors 

Deloy  lines  Selsyni 

Reoctors  Relays 

*Thyrite  Amplidynes 

Motor-generator  sets  Amplistots 

Inductrols  Terminol  boords 

Resistors  Pushbuttons 

Voltage  stabilizers  Photovoltok  cells 
Froctional-hp  motors  Gloss  bushings 

Rectifiers  Dynomotors 


CURRENT-LIMITED  HIGH-POTENTIAL  TESTER  - 
FOR  GREATER  SAFETY  IN  INSULATION  TESTING 

To  minimize  most  of  the  hazards  of  high-potential  testing,  this 
G-E  insulation  tester  limits  output  current  to  5  milliamperes 
maximum,  considerably  below  the  "let  go”  leveL  As  a  result, 
you  can  use  this  hi-pot  tester  without  the  usual  interlocks,  cages, 
or  safety  barriers.  Testing  is  non-destructive— flashovers  cannoC 
burn  insulation  or  damage  , equipment.  Weighing  only  22  lbs., 
the  unit  can  easily  be  carried  between  test  locations.  Range: 
0  to  3500  volts  RMS.  Send  for  Bulletin  GEC-'OO. 


Development  and 
Production  Equipment 


Soldoring  irons 
Resiitanct  welding  control 
Current-limited  high-potentiol  tester 
tnsuio‘'ion  tetters 
Vacuum-tube  voltmeter 
Photoelectric  recorders 
Demagnetizert 


KEEP 

A  STEADY 
115  VOLTS 
WITH  THESE 
STABILIZERS 


'ReZ-  Tr^if-Mari  of  Co. 


Though  line  voltage  may  fluctuate  anywhere  between  95  to  130. 
a  G-E  voltage  subilizer  will  keep  input  to  sensitive  equipment 
at  a  steady  115  volts.  By  means  of  a  special  transformer  circuit 
these  units  maintain  this  output  within  -f- 1%  for  fixed,  unity- 
power-faaor  loads.  Fast  response  restores  normal  voltage  within 
three  cycles.  Certain  units— 15,  25,  and  50  va— are  small  enough 
( 2  inches  high  by  9  inches  long)  to  mount  on  radio  or  electronic 
instrument  chassis.  Other  standard  ratings  to  5000  va  are  avail¬ 
able  for  larger  installation.  Write  for  Bulletin  GEA-3fi34. 


Company 


Addrc: 
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YOU 

6000  eoMPA"''  ■■ 


when  SELETRON 
selenium  rectifiers 
are  "at  the  controls" 
for  variable  speed 
D.C.  motor  operation 


ABOVE:  Compact  tp«ed  control  built 
by  Genorol  Radio  Co.,  Cambridge, 
Ma».  for  applications  requiring  up 
to  approx.  1/1S  H.P.  output.  Employs 
Seletron  miniatures. 

RIGHT:  Internal  grinder  produced  by 
Bryant  Chucking  Grinder  Co.,  Spring* 
field,  Vt.,  equipped  with  H.P.  D.C. 
motor.  Seletron  power  stacks,  suit- 
oble  for  operation  on  standard  A.C. 
current  are  incorporoted  into  design 
of  machine. 


Large,  Medium  and  Small! 


Seletron  makes  them  ALL 


Thero  U  a  dependable  SELETRON  selenium  rectifier  for  economical  con¬ 
version  of  ohemating  current  to  D.C.  for  all  requirements.  SELETRON 
rectifiers  hove  proved  their  efficiency  and  adaptability  through  the  years 
in  o'^de  range  of  industrial  applications  and  electronic  circuits. 

Let  SELETRON  engineers  help  solve  your  rectification  problems  as  they 
have  for  so  many  other  ranking  companies.  Write  new  I  Make  sure  to 
request  a  copy  of  our  comprehensive  bulletin  No.  104-D-9. 


ABOVE:  Elevator  rectification  —  3 
bank  power  supply  and  regenerative 
braking  equipment  employing  Sele¬ 
tron,  built  for  Clinton  Realty  Co., 

Chicago,  by  Ther  Electric  &  Machine 
Works. 

Solos  Dopt;  251  West  19th  St.,  Now  York  11,  N.Y.  Factory:  84  North  9th  St.,  Brooklyn  11,  N.Y, 


SELETRON  DIVISION 

RADIO  RECEPTOR  COMPANY,  In& 


Since  IP22  in  Rodie  end  ficctrenks 
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CONVENTIONAL  W  A  Y :  2  round  rods  Wtrt  rtquirod,  T  R  U  A  R  C  W  A  Y  :  Truorc  Kings  ollowud  Ltwyt  Corporation  to 

millod  down  to  D-shop«.  Difficulty  of  kouping  flat  turfocts  in  tomt  ust  two  stock  0-shop«  rods.  No  milling  of  shouldors.  Simple  screw 

plane  coused  rejects.  Two  separate  threadirvg  operations  to  occom-  machine  operation  cuts  grooves  for  Truarc  K-Kings,  threods  one  ertd. 

modote  lock  nuts.  Greater  occurocy.  fewer  rejects. 


Using  12  Waldes  Truarc  E  Retaining  Rings  in  their 
new  "101"  Vacuum  Cleaner  nozzle  brought  the 
Lewyt  Corporation,  Brooklyn,  N.  Y.  tremendous  ma¬ 
terial  and  labor  savings . . .  eliminated  2  milling  and 
12  threading  operations ...  made  possible  the  use 
of  stock  extruded  D-shoped  rods... simplified  main¬ 
tenance.  And  ^ith  Waldes  Truarc  Rings  unit  is  1 5  % 
lighter...  10*4  smaller  overall  I 

Redesign  with  Truarc  Rings  and  you  too  will  cut 
costs.  Wherever  you  use  machined  shoulders,  bolts. 


snap  rings,  cotter  pins,  there's  a  Waldes  Truarc  Re¬ 
taining  Ring  designed  to  do  a  better  job  of  holding 
ports  together. 

Waldes  Truarc  Rings  are  precision-engineered... 
quick  and  easy  to  assemble  and  disassemble.  Always 
circular  to  give  a  never-failing  ^rip.  They  can  be  used 
over  and  over  again. 

Hnd  out  what  Truarc  Rings  can  do  for  you.  Send 
your  blueprints  to  Waldes  Truarc  engineers  for  in¬ 
dividual  attention,  without  obligation. 


SEND  FOR  NEW  BULLETINS  I 


WALDES 

TRUARC 


RETAINING  RINGS 

WALDES  KOHINOOR,  INC.,  LONG  ISLAND  CITY  I,  NEW  YOIK 


WoMm  Kotiinoor,.  Inc,  47-14  Auatnl  Mac*  EO 

lone  Island  City  1,  N.  V. 

Ploatn  innd  tullalint  4,  7  and  I— giving  nnginnnring 
tpMificaliont  lor  all  ty|>nt  al  Woldat  Truarc  Bngv 
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12  TRUARC  RINGS  SAVE  25%  MATERIAL 
.50%  LABOR  COSTS... i50%  ASSEMBLY  TIME 


With  Waldes  Truarc 
Retaining  Rings,  assem¬ 
bly  in  hard-tO:reach 
places  is  easier,  since 
there  ore  no  woshers 
and  bulky  leek  nuts. 
Smaller  shalts  con  be 
used.  Unit  Is  smaller, 
lighter,  more  elficlenll 


ACTUAL 

SiZI 


new 


CAPACITANCE  IRANGE; 

0001  to  .5  MfO. 
VOLTAGE  RANGE: 

200  TO  600  V.,  INCLUSIVE 

Sturdily  built  in  phenolic- 
impregnated  tubes.  Ends 
are  plastic-sealed. 


WRITE  FOR  COMPLETE  LITERATURE 
Reprcsentjlives  md  Oistrlbiitors 
Throuiihoul  the  U.S.A.  end  Canadi 


li  PYRAMID 


PYRAMID  ELECTRIC  COMPANY 

I44S  Hucison  Boulevard 
North  Bergen,  N  J.,  U  S.  A 

TfUGRAMS  WUX  Notih  Borq^n  N  J 
CARLF  ADDRESS  Pvtom.dosa 


Fit  anywhere! 

Suitable  for 
85°C.  operation! 


BUSINESS  BRIEFS 

By  W.  W.  MacDONALD 


First  Station  License  issued  by 
the  FCC  for  the  new  Disaster  Com¬ 
munications  Service  went  to 
KMAA2,  covering  the  use  of  one 
fixed  station,  ten  portable  and  four 
mobile  units  based  on  Police  De¬ 
partment  headquarters  in  Santa 
Cruz,  California.  Second  license 
was  issued  to  KOAA2,  covering 
one  fixed  station,  19  portable  and 
28  mobile  units  to  be  used  for 
Maricopa  County  civil  defense 
under  the  direction  of  Paul  A. 
Hodges  of  Phoenix,  Arizona. 

DCS  uses  the  band  1,750  to  1,800 
kc,  covered  by  Part  20  of  the  Com¬ 
mission’s  rules  and  regulations. 
The  service  was  established 
March  21,  1951  to  provide  radio 
communications  during  disaster 
or  emergency  periods  such  as 
floods,  hurricanes,  earthquakes 
and  armed  attack.  Both  govern¬ 
ment  and  nongovernment  appli¬ 
cants,  including  amateurs,  are 
eligible  for  licenses  if  the  pro¬ 
posed  service  is  part  of  a  recog¬ 
nized  local  or  regional  disaster 
communications  plan. 

Four  Companies  active  in  the 
field  have  sold  about  200  Industrial 
television  installations  in  the  past 
two  years  with,  according  to  our 
best  estimate,  some  of  the  installa¬ 
tions  utilizing  sevei'al  cameras. 

Industrial  television  equipment 
in  use  is  probably  worth  some¬ 
where  in  the  neighborhood  of  one 
million  dollars. 

Britain  is  :it  present  exporting 
radio,  television  and  other  elec¬ 
tronic  equipment  at  the  rate  of 
nearly  18  million  pounds  sterling 
per  year.  British  radar,  for  ex¬ 
ample,  is  being  installed  on  about 
one  commercial  ship  per  day. 

Educational  Institutions  inter¬ 
ested  in  using  television  to  further 
their  various  ends  and  aims 
would,  for  the  most  part,  prefer 
to  cooperate  with  commercially 
owned  stations  rather  than  to 
operate  their  own.  This,  at  any 


rate,  is  the  opinion  of  Allen  B. 
DuMont  Labs  following  a  survey 
covering  158  colleges  and  public- 
school  systems  in  46  states. 

Some  41  percent  said  they  in¬ 
tended  to  apply  for  noncom¬ 
mercial  television  station  licenses 
if  and  when  these  became  avail¬ 
able  on  the  ultra  high  frequencies. 
The  others  said  they  would  use 
commercial  facilities. 

Atomic  Energy  Projects  in  the 
U.  S.  employ  90,500  people  at  this 
writing.  Of  these,  5,500  work  for 
the  government  and  the  remain¬ 
ing  85,000  for  prime  contractors 
and  subcontractors,  according  to 
Gordon  Dean,  chairman  of  the 
AEC. 

Conservation  of  Materials  (p  84, 
April)  is  further  advanced  by  the 
development  of  electronic-equip¬ 
ment  transformer  types  using  25 
percent  less  copper  and  silicon 
steel  than  conventional  types.  Ny¬ 
lon  insulation  on  the  wire  and 
asbestos  material  between  layers 
permits  safe  operation  25-degrees 
centigrade  above  normal,  and  is  ok 
with  Underwriters. 

Philco,  Chicago  Transformer, 
Essex  Wire  and  du  Pont  cooper¬ 
ated  in  the  design. 

We’ve  Often  Wondered  how 
trouble-free  large-scale  electronic 
computers  are.  Here  are  some 
facts  about  the  National  Bureau 
of  Standards’  800-tiibe  SEAC: 

The  computer  was  scheduled  to 
work  24  hours  a  day,  7  days  a  week 
(luring  October,  November  and 
December  1950.  In  general,  of 
each  week’s  168  hours  16  were 
reserved  for  preventive  mainte¬ 
nance  and  76  hours  were  allocated 
to  engineering  development  and 
testing  of  new  computer  equip¬ 
ment.  The  remaining  76  hours 
were  devoted  to  solution  of 
problems. 

For  the  entire  three  months,  76 
percent  of  the  total  time  assigned 
to  problem  solution  was  “good” 
time.  Week  by  week  during  the 
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with  the  new  1 N78 
Silicon  Crystal  Mixer 

Sylvanta  adda  another  to  the  world'*  widest 
Silicon  Crystal  Mixer  line  — the  1N78  for 
16,000  me,  one  of  the  newest  SHF  bands.  This 
new  diode  is  the  latest  product  of  Sylvania’s 
continuing  exploration  into  frequency  con¬ 
version  in  microwave  regions. 

Better  and  better  performance  at  existing 
frequency  bands  and  new  designs  for  tomor¬ 
row's  frequencies  are  both  to  be  expected  of 
Sylvania's  advanced  research  and  long  experi¬ 
ence  in  Silicon  Diode  technology. 

Sylvania  also  makes  Silicon  Crystal  Video 
Detectors  for  use  as  microwave  detectors  in 
receivers  of  non-heterodyne  type.  Other  Syl¬ 
vania  products  engineered  for  radar  and  SHF 
receiver*  include  magnetrons,  TR  tubes,  ATR 
tubes  and  hydrogen  thyratrons. 


Writ*  for  this  1i-pag*  beak, 
"Mkrowav*  Crystal  Rsstiflars," 
including  tbs  nsw  IN78  choroc- 
tsristict  and  ratings. 


ELECTIfflC  DfmS;  IMHO  IVKS;  TEIEVISIIIII  PCTWE  IVIES;  ELECnWIC  lESI  EDUrMENT;  FlUQIESKNI  IWES.  FIXTVKS.  SKN  lUMK,  MHIK  DEVICES:  101  MMS;  mOTOUMrS;  lElEVISO  SE1S 
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Sylvania  Silicon  Mixer  Diodes 

Type 

Construction 

Dekign  I 

Frequency  (Approx.) 

1N25 

Cortridgo 

1000  me. 

IN3IB 

Cartridge 

3000  me. 

1N23B 

Cortridgo 

10,000  me. 

1N78 

Coaxial 

16,000  me. 

1N26 

Coaxial 

24,000  me. 

1N53 

Coaxial 

Minierturo 

Abovo  30,000  me. 

VOLTAGE 
REGULATED^ 
POW  E  Ri 
SUPPLIESi 

For  Industrial  and 
Research  Use  cS 


^  Ta^tT^ 

1  - 

i 

MANUFACTURERS  OF  ELECTRONIC  EQUIPMENT  •  RESEARCH  •  DEVELOPMENT 


-j  'j^SSar'  LABORATORIES.  INC. 

149-14  41sf  AVENUE  •FLUSHING,  N.Y. 


L*wj1 .  ..  eoauDooicttioM 

•qiiip.j^  MK70  75 

. Xabm  *  1555.000  00 

M  innMn»H»-H»a»y wtU  urmfljeontrob  U15.615  75 
Nu'l  Qm.  UsdiiM  eUclroQteftqoipuMBt  ^158454  80 

New  York Trmai.  ..  tnnsformcn  50.000  75 

OkuaiU^ftHeoder.  wire  80.140  75 

Potjrteckaic  lUMarek  imtiBc  108.842  85 

ProfTMi .  weUluic  equip .  14.214  100 

lUdio  Beeeptor . eiietroiuc  equipiDMt  455.000  70 

ReytlMM . tubee  2.7r,720  70-80 

Riierteee . tniaing  derioce  7.882  M 

ReMUBoe  Prodwte  ri^iekm  25,110  80 

Rsz .  wire  ineulAiion  400,000  75 

RomeCbble .  ceble  799,100  75 

SeacBfiM .  micft  cepacHore  348^307  75 

P.  J  dekweiUer. . . .  paper,  inraUtioo  457.188  50 

J.  P.  deebarg . radto-radar  ir.239  85 

dteel  Produrte  ...  anteoua •yetem  1.714.062  75 

SiewarwWaraer. ...  eieetrooic equip.  1,075,000  75 

SvUaaia  . tubee  7,018,707  70-85 

Teobnicraft . .  e*octfOpic  ooropoweati  78.006  75 

TiteAei  . radK^caition  289,085  60 

Traoiieoil .  eereoiDolora  137.3M  90 

Tuag-tioi . tubee  00,800  90 

U.  8  Robber .  wire  108,804  75 

U.  8.  TeMiof . testiac  11,^  75 

Varma . tubee  2,445,988  80 

Weetera  Eire.  lest,  eouree  lodkatore  556,193  80 

Wceuafkotue . tubee  12,010,000  75 

Weetoo . eouree  indicator  1,500,000  80 

Wickee.  . electrmif  equip.  230.977  75 


SPOT  CfNftAl  PUI> 
fOSf  SENStTIVE  D.C. 
lElAY.  InenpeatKe  boloiKed  ariwatwre  far 
vibration  re»i«toi»<e  on  aircraft  at  50  ia{Hhvatt 
odjvitnient.  Sewtitive  enawflh  far  V*T  operated 
relay  clrcwitij  can  be  let  ta  operate  dawn  to 
10  leaiKvatH.  PrecUloa  adhittmentt  far  ^tt-ea 
and  drep'Owt.  2^aiiip.  aeeilnal  contact  ratinf. 
Cc9  rerittance  up  to  14,000  elw»«. 


SPOT  VEtY  SENSITIVE 
DC  MUY.  SolaiKed 
arMatwre  and  mapnetlc  e#tciency  remt  air¬ 
craft  vibration  an  inpett  at  law  at  5  mlllhvaTit. 
WMittandt  500f  iKack  wHbeet  dareape.  Pre- 
clftlan  adhietmenH.  2  amp.  nominal  contact  rat¬ 
inf.  Can  remtance  up  to  14,000  obmt.  Special 
adaptatianti  IwHt-ln  rectiOer,  twO'Cail  differen¬ 
tial  operation,  conttant  voltafe  temperatvre 
campon  ration. 


MuiTtatcurr  poi. 
ARiaO  SENSITIVE 
Sinfio  or 

dowblo 

windkifft.  lotbtonce 
wp  to  23,000  oHmt 
total.  Contact*  up  to 
4PDT,  5  omp.  nomi¬ 
nal  ratinf.  iaioncod  armature  for  ttrenf  v%ra- 
tion  reiUtonce.  POtM  X  *  Three  Petitien  or 
NwN  Seekinf.  Par  automatic  poritianinf  or  2- 
Way  procoM  control.  Sontitivity  (dopondbif  on 
contact  ComploBity)  from  10  ta  100  milliwottv 
PORM  Y  —  iiatod  (Sprina  Rotuml.  Uta  at  an 
ardinary  lantMvo  ralay  if  a  campUa  cantact 
comblnotlan  Ic  noadad.  Rotpandt  aniy  ta  an# 
palarlty.  Cambinot  functian  af  pUat  ralay  and 
cantactar.  Sontitivity  torn#  ot  Porm  X.  PORM  Z 
~  lotchinf  (pormonont  mofnoticl.  Roplacot 
mochenieol  lotch  oloctrical  ratal  rolayt,  whoro 
lonfor  lifo  and  froator  vkratian  ratittanco  it 
rofuirad.  Sontlfkrity  fram  100  ta  250  milllwattt. 


An  Equation  appearing  in  a  re¬ 
cent  issue  of  the  Journal  of  the 
Acoustical  Society  of  America 
would  be  18  j-inches  long  if  run  on 
one  line.  It  appears  to  be  the  gen¬ 
eral  expression  for  “eigenfunc¬ 
tions." 

We  thought  we  had  trouble! 


SPOT  sfNsrrivE  kuy 
A.C.-0.C  —  KEY»4C. 
uol  cbaractoritfict  at  law 
catt.  Somo  0.  C.  lontiHvity  at  Soriot  4  but  lots 
Roafeility  af  odiuttmont.  Avaitabla  wMi  tanf 
lifo  ond  bounco-froo  contoctt.  9  It  luitod  to  hifh 
tpood  countinf  ond  hoyinf.  Mochonkol  Ufo  oa- 
coodi  10*  oporotiont.  Good  for  ploto  circuiH 
noodinf  modoroto  procition  ond  vibration  im¬ 
munity.  Contact  rotinft  up  ta  5  ompt.  CoS 
rotistanco  ta  14,000  obmt.  A.  C  tontHkity  oa- 
coodi  0.1  V,  A.  ot  40  cpt.  Sorvlceable  on  fro- 
fvonciot  from  14—400  cpt. 


Advertising  Eagle-Eye  Dept., 
Editorial  Div. :  A  condenser  may  be 
a  capacitor  to  us  but  it  is  still  a 
condenser  to  at  least  six  copy¬ 
writers . Wildlife  currently 

popular  with  illustrators  includes 
the  bear,  the  duck,  the  elephant  and 
the  penguin . The  word  spall¬ 

ing  is  not  a  mistake  in  spelling  but 

means  “chip  or  splinter" . 

Bakelite’s  customers  (not  us!)  still 
occasionally  spell  it  with  a  lower¬ 
case  “b" . An  asterisk  placed 

up  near  an  ad’s  headline  should,  we 
respectfully  submit,  always  come 
home  to  roost  somewhere  farther 
along  in  the  copy . A  manufac¬ 

turer  in  our  field  is  located  on 
Pratt  Oval. 


SPOT  SENSITIVE  HIGH  SPEED 
POIAMZED  KUY.  Sin,!,  w 
multipl#  windinft  up  to  14,000 
ohmi  (tinflo).  loloncod  armo- 
turo.  Nominal  cantact  ratinf  2 
ampt.  Par  ropootinf  telofraphic  tifnalt  at 
tpoodi  up  ta  250  W  PM.  Small  In  tiio  and  wolf  ht. 
HormotkoHy  loalad.  Mochonical  Ufo  oacoodt 
10*  oporotiont.  FORMS  X.  Y  and  Z  (too  Typo  4 
obovol  ovoRoblo  In  Soriot  7.  SontUivifiot  from 
foit  then  1  to  10  milUwottf  dopondinf  on  form 
ond  rofuiromonH.  Form  X  it  utoful  at  lha  da- 
toctifif  olomont  in  potitloninf  bridf  o  cIrcuiVi. 


Miniatvriiad  daublo-pala  daubU-thraw  Diroct 
Currant  Santitko  (45  mUTtratt)  rolay.  2 -amp 
cantact  ratinf.  callt  up  ta  12,000  ahmt.  Nor- 
motk  toal  anclatura  anIy,  1  inch  tfuaro  maunt- 
inf  tpaca.  SpaciaUy  dotifnod  far  hifhly  ttabio 
and  procit#  aporatinf  odiuitmantt,  aatromo  im¬ 
munity  ta  vibrotian  and  ta  thormal  and  mechae- 
kal  thadu  WM  aparato  undor  50  f't  tuttainod 
accoloratlan  if  aporatinf  and  rolaatinf  mar- 
f  ina  aro  incraaiad. 


Dutch  Government  has  declined 
to  grant  a  subsidy  for  television 
broadcasting  in  the  Netherlands, 
apparently  owing  to  the  coun¬ 
try’s  need  to  conserve  cash  at 
this  time.  Indefinitely  postponed, 
therefore,  is  the  plan  of  Philips 
Incandescent  Lamp  Works  to  con¬ 
vert  its  experimental  tv  programs 
into  a  commercial  service. 


Intriguing  Names  Department: 
Better  Monkey  Grip  Company,  Dal¬ 
las,  Texas. — from  one  of  our  own 
field-staff  reports. 


SIGMA  INSTRUMENTS,  INC.,  62  Pearl  Street,  So.  Braintree,  BoMon  85.  MaM. 
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erience 
Solves  Design  Problem... 
Saves  Customer  Money 


ineerms 


MALLORY 

VIBRATORS 


Mallory  contributes  more  than  a  fine  product  to  the  solution  of 
a  customer’s  problem.  With  the  product  comes  the  intelligent 
application  of  experienced  engineering  knowledge  that  cuts 
costs  and  eliminates  delays. 

For  example,  a  large  electrical  manufacturer,  designing  a  new 
automobile  radio,  was  unable  to  match  certain  elements  in  the 
circuit.  This  company  turned  to  Mallory  for  advice.  The  prob¬ 
lem  was  solved  quickly  . . .  with  a  redesigned  transformer,  a 
timing  condenser  and  a  Mallory  Vibrator.  Tests  showed  ex¬ 
cellent  results,  and  a  great  saving  to  the  customer  in  engi¬ 
neering  time. 

That's  value  beyond  specification! 

Mallory -electronic  know-how  is  at  your  disposal.  W  hat  Mallory 
has  done  for  others  can  be  done  for  you. 


Mallory  Vibrators  are  based  -on 
exclusive  design  and  manufactur¬ 
ing  methods  that  assure  long, 
trouble-free  service.  Send  the  de¬ 
tails  of  your  application.  Get 
Mallory's  recommendation  on  the 
Vibrator  or  Vibrapack*  power 
supply  best  suited  to  your  needs. 


Vibrators  and  Vibrapack*  Power  Supplies 


SERVING  INDUSTRY  WITH 

Electromechanical  Products 
Resistors  Suitches 

Tt' Tuners  \  ibrators 

Electrochemical  Products 
('.afMScitors  Rectifiers 

Stercury  Dry  Batteries 

Metallurgical  Products 
Contacts  Special  Metals 
R  elding  Materials 

•«»».  I/.S.  Pol  Off. 
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CROSS 

TALK 

►  CHESS  .  .  .  The  ability  of  the 
new  diKital  computer  at  the  Uni¬ 
versity  of  Manchester  to  play 
chess  has  been  investigated  at 
some  length,  and  progress  has  been 
made  in  programming  the  machine 
for  this  purpose.  Matters  have 
gone  so  far,  in  fact,  that  a  “trans¬ 
atlantic  challenge  chess  match’’ 
between  Manchester  and  Princeton 
University  is  in  prospect,  as  soon 
as  the  new  computer  in  Princeton 
is  ready.  If  this  hoped-for  event 
comes  off,  we  hope  the  moves  are 
sent  from  one  side  of  the  ocean 
to  the  other  in  the  clear,  so  ordi¬ 
nary  mortals  can  kibitz.  Should 
Princeton  or  Manchester  make  an 
obvious  misplay,  there  will  be  a 
very  great  .satisfaction  in  the  de¬ 
tection  thereof.  The  Manche.ster 
machine  has  .3,500  tubes,  12  c-r 
storage  tubes,  100,000  soldered 
joints,  6  miles  of  wire  and  a  power 
consumption  of  27  kilowatts.  It 
can  also  be  beaten,  regularly,  by 
any  human  chess  player  in  the 
master  class,  many  of  whom  live 
largely  on  corn  flakes,  correspond¬ 
ing  to  not  more  than  100  watts, 
with  no  soldered  connections  what¬ 
ever. 

►  CREATIVITY  ...  At  what  age 
does  a  research  worker  perform 
his  most  creative  work?  This  al¬ 


most  unanswerable  question  has 
an  important  bearing  on  the  ad¬ 
ministration  of  development  and 
research  programs,  the  wellspring 
of  our  business.  Everyone  has 
heard  the  complaint  of  the  execu¬ 
tive  engineer,  who,  enmeshed  in 
pai)er  work,  longs  for  the  old 
days  when  he  was  active  in  the  lab. 
Since  the  engineer-turned-adminis¬ 
trator  seems  to  be  getting  younger 
every  day,  it  is  a  fair  question 
whether  a  lot  of  technical  cre¬ 
ativity  is  being  poured  down  the 
drain  by  ill-considered  promotions 
out  of  the  lab  and  into  the  office. 
Shorty  Engstrom,  who  as  head  of 
research  at  RCA’s  Princeton  Lab¬ 
oratories  knows  whereof  he  speaks, 
told  the  Second  Annua!  Confer¬ 
ence  on  Industrial  Research  that 
the  most  revolutionary  creative 
thoughts  come  to  few  research 
workers  during  their  first  decade 
of  work.  Rather,  “the  best  original 
and  creative  work  comes  before 
the  clo.se  of  the  second  decade. . .’’ 
If  this  situation  is  true  through¬ 
out  our  industry,  it  is  certain  that 
the  answers  to  many  of  our  most 
urgent  research  problems  have 
been  lost,  traded  in  on  a  two-car 
garage.  And,  just  as  certainly,  the 
trouble  is  the  too-great  disparity 
between  the  pay-scales  for  straight 
research  work  and  administrative 


work.  A  little  more  birdseed  for 
the  goose  might  do  wonders  in  the 
production  of  golden  eggs. 

►  FCKJ  .  .  .  Returning  to  these 
shores  last  month  aboard  the  S.  S. 
America,  we  had  the  interesting  ex¬ 
perience  of  traveling  three  days 
through  heavy  fog,  all  at  full  speed 
ahead.  When  the  mast  head  could 
be  .seen  through  the  murk,  there 
was  the  radar  antenna  writhing 
al>out,  making  it  all  possible.  The 
Coast  Guard  tells  us  that  the  mas¬ 
ter  of  a  ves.sel,  if  he  wishes  to  be 
held  blamele.ss  in  a  collision,  must 
maintain  such  speed  as  to  be  able 
to  stop  within  one  half  the  distance 
of  clear  visibility  ahead.  This  rule 
is  much  honored  in  the  breach  in 
mid- Atlantic:  but  even  at  that, 
without  radar  we  would  almost  cer¬ 
tainly  have  been  a  day  late  enter¬ 
ing  port.  The  America  carries  1,095 
passengers  and  the  food  is  very 
good,  worth  at  least  seven  dollars 
a  day  at  wholesale  prices,  or  a  sav¬ 
ing  to  the  U.  S.  Lines  of  some  $7,- 
665  per  day  in  food  alone,  thanks 
to  radar.  Not  to  mention  certain 
intangibles,  like  being  scared  out 
of  your  wits,  in  among  the  fishing 
dories.  As  it  was,  we  entered  the 
berth  just  10  minutes  late,  just  like 
the  airplanes.  And  nicely  rested, 
thank  you! 
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Operotor's  position  shows  modiiied  rodar  receiver  and  radio-  Close-up  view  of  receiving  antenna  installation.  Klystron  at 
telephone  set  used  for  communication  between  plones  right  rotates  with  antenna;  only  30-mc  i-f  is  piped  to  receiver 

Siting  Microwave  Antennas 


Two  machines,  one  with  transmitter  and  one  with  receiver,  hover  over  proposed  locations 
for  microwave  relay  stations  and  determine  optimum  hei|:hts  for  antennas.  System  is  also 
suggested  for  relaying  secret  military  messages  under  coinhat  conditions 


The  aiulity  of  helicopters  to 
hover  has  led  to  their  use  in 
determining  optimum  locations  for 
microwave  relay  antennas.  In  the 
system  illustrated  in  the  photo¬ 
graphs,  two  helicopters  are  used, 
each  hovering  over  the  desired  loca¬ 
tion  at  various  heights.  One  ma¬ 
chine  carries  a  microwave  trans¬ 
mitter  which  radiates  horizontally 
towards  the  second  in  a  ;?0-degree 
beam.  The  other  carries  receiving 
equipment  who.se  antenna  beam- 
width  is  8  degrees.  The  received 
signal  is  observed  visually  on  a 
small  cathode-ray  tube  and  aurally 
in  headphones.  The  visual  indica¬ 
tion  permits  determination  of  rela¬ 
tive  field  strength  and  estimation  of 
P'rosnel  patterns.  The  aural  signal 
enables  the  pilot  to  maintain  proi)er 
heading. 

Communication  between  the  par- 
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ticipating  helicopters  is  provided 
by  a  separate  radio-telephone  sys¬ 
tem.  Quite  often  ground  relay  sta¬ 
tions  are  used  with  the  communica¬ 
tions  circuit  to  ensure  consistent 
communication  during  tests. 

Airborne  Antennas 

In  helicopter  flying,  maximum 
efliciency  while  hovering  is  accom¬ 
plished  by  heading  the  aircraft  into 
the  wind.  In  order  to  take  ad¬ 
vantage  of  this  characteristic,  it  is 
necessary  to  provide  360-degree 
rotation  of  the  antennas.  The 
ability  to  rotate  the  antennas  poses 
somewhat  of  a  problem  in  aerody¬ 
namics  and  balancing,  but  this  is 


solved  by  having  two  antennas 
available  on  each  helicopter.  Each 
antenna  provides  slightly  greater 
than  180  degrees  of  rotation.  The 
choice  of  radiator  depends  on  the 
wind  direction  at  the  time  of  oper¬ 
ation.  The  installation  on  the  re¬ 
ceiving  helicopter  is  illustrated  in 
the  photographs. 

Tentative  sites  having  been 
chosen,  it  is  often  possible  to  supply 
a  photograph  of  each  location.  Upon 
these,  lines  may  be  drawn  between 
recognizable  features  to  assist  the 
pilot  in  choosing  his  heading.  In 
the  absence  of  photographs,  maps 
or  compass  headings  may  be  used. 
The  pilot  climbs  to  an  altitude 
which  will  ensure  adequate  clear¬ 
ance,  adjusts  for  a  predetermined 
bearing,  and  by  radio  contact  makes 
final  settings  to  pick  up  the  micro- 
wave  signal.  Both  helicopters  then 
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ments  from  the  ground.  A  plumb 
line  might  also  be  dropped,  but  this 
should  be  of  a  light  material  (fish¬ 
line)  in  case  it  should  foul  the 
rotors. 

Choice  of  Frequency 

At  first  thought  it  might  seem 
wi.se  to  use  the  frequency  of  the 
proposed  link  when  making  tests. 
Exi)erience  with  the  system  has 
proved,  however,  that  this  is  not 
necessary.  In  practice,  a  frequency 
of  9,:{75  me  (3.2  cm)  is  used.  This 
choice  was  determined  by  several 
factors. 

It  was  nece.ssary  to  produce 
equipment  in  as  short  a  time  as 
possible.  Microwave  equipment  for 
the  link  had  to  be  installed  within 
10  months.  It  was  not  then  in  full 
production,  and  the  quantity  for  the 
order  had  to  be  determined.  Com¬ 
ponents  for  3.2  cm  were  available 
on  short  notice,  and  the  3.2-cm  gear 
could  be  smaller  and  lighter  for  the 
same  antenna  patterns. 

Receiving  Equipment 

The  block  diagram  shows  the 
complete  .system.  The  microwave 
receiving  equipment  is  a  typical 
radar  superhet  circuit  using  a  para¬ 
bolic  antenna,  723  A  F  klystron 
termined.  Again  this  can  be  done  local  oscillator,  1N23A  crystal 
photographically,  or  the  operator  mixer,  a  30-mc  i-f  amplifier  and  one 
can  land  in  a  convenient  clearing  stage  of  video, 
and  trek  back  to  make  measure-  The  receiving  antenna  is  a  10- 


Aiiborne  helicopter,  ihowinq  location  ot  receivinq  parabola  on  tide.  A  similar 
antenna  on  the  other  tide  oi  the  plane  permits  360.deqree  azimuth  coeeraqe 


By  Helicopter 


proceed  to  descend  slowly  until  a 
grazing  point  is  reached. 

If  a  good  profile  is  available  one 
grazing  point  reading  is  sufficient, 
for  only  a  check  is  needed.  Lacking 
an  elevation  profile  it  is  neces.sary 
to  shift  helicopter  positions  a  Lum¬ 
ber  of  times  and  by  intersection  to 
determine  the  location  and  relative 
height  of  the  highest  obstruction. 

Experiments  have  shown  that  the 
signal-cutoff  point  is  quite  definite 
just  as  the  beam  falls  lielow  the 
grazing  point.  To  take  readings 
over  any  site  takes  only  a  few 
minutes. 
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Determining  Height 

The  heiKht  of  the  helicopter  at 
any  instant  may  be  read  on  a  sur¬ 
vey-type  portable  barometric  alti¬ 
meter.  The  aircraft  is  lowered  to 
the  ground,  where  the  altimeter  is 
set  at  zero.  Thereafter  heights 
may  be  read  directly.  Accuracy  can 
be  ±5  feet  if  a  ^ood  instrument  is 
used. 

Where  the  area  is  covered  by 
trees,  the  tree  heights  must  be  de- 


AUDIO 

MIXER 


Pilot  “  operator 


pilot  t  operator 


Block  diaqrom  ol  comploto  microwQTo  antonno  titinq  tyilem.  Holicoptert 
•quippod  with  ouxUiary  two*woy  rodio  to  lacilitato  manouTorinq 
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line.  By  concentrating  the  pattern 
into  a  single  line,  the  picture  is 
bright  and  more  easily  visible. 
Satisfactory  deflection  of  the  trace 
is  realized  at  the  extreme  range 
since  the  video  output  runs  as  high 
as  100  volts. 

Since  it  is  the  pilot’s  duty  to  de¬ 
cide  on  the  best  heading  for  the  air¬ 
craft  the  control  for  the  antenna 
has  been  located  within  his  reach. 
The  best  azimuth  for  the  antenna  is 
chosen  by  adjusting  for  peak  signal 
as  heard  in  his  headphones.  To  ob¬ 
tain  sufficient  energy  to  drive  head¬ 
phones  from  a  source  of  0.25-micro- 
.second  pulses  and  at  the  same  time 
eliminate  spurious  noise,  output 
from  the  video  stage  is  passed 
through  a  1,000-cycle  filter-ampli¬ 
fier. 

For  convenience  in  operating,  the 
resulting  1,000-cycle  sine  waves  are 
mixed  with  the  communication  sig¬ 
nals  before  reaching  the  earphones. 
Both  pilot  and  operator  are  then 
familiar  at  all  times  with  the  condi¬ 
tions  and  a  minimum  of  talking 
back  and  forth  inside  the  helicopter 
is  necessary. 

Transmitter 


inch  parabola  driven  by  a  double 
dipole.  The  radiation  pattern  has 
a  main  lobe  of  8  degrees  in  both 
horizontal  and  vertical  planes.  A 
small  angle  is  required  here,  of 
course,  since  sharp  cutoff  of  signal 
must  occur  when  any  obstruction 
appears  in  the  line  between  air¬ 
craft.  The  close-up  photograph  of 
the  receiving  antenna  shows  the 
location  of  the  klystron  at  the  an¬ 
tenna.  The  simple  method  of  tun¬ 
ing  reflex  klystrons  by  variation  of 
reflector  voltage  makes  this  possible 
and  obviates  the  need  for  wave¬ 
guide  to  carry  the  received  energy 
into  the  cockpit.  The  mixer  is  con¬ 
tained  in  the  box  directly  below  the 
klystron  so  that  only  the  30-mc  i-f 
signals  need  be  carried  by  cable  to 
the  operator’s  position.  A  small 
amount  of  preampliflcation  is  used 
to  improve  the  signal-to-noise  ratio 
and  to  provide  matching  to  the  out¬ 
put  coax. 

Tuning  is  performed  at  the  oper¬ 
ator’s  position  by  varying  the  kly¬ 
stron  reflector  voltage.  Only  slight 
adjustments  are  needed  during  the 
first  few  minutes  required  for 
equipment  warm-up. 

The  receiver  output  pulses  are 
observed  on  the  two-inch  crt  shown.  The  microwave  transmitter  is  a 
Since  the  relative  amplitudes  of  small  2J42  magnetron  delivering 
signals  are  the  important  detail,  no  7.5  kw  peak  power  to  a  horn  an- 
sweep  is  provided  and  the  pattern  tenna.  The  radiation  pattern  of 

appears  merely  as  a  bright  vertical  the  horn  is  30  deg  horizontally  and 


Kl7«tron-mbi«r  osMiably  r«inoT«<l  irom 
back  oi  racalvinq  antanna.  Crystal 
mtssr  Is  located  undsi  knuilsd  cop  at 
top  oi  wassqulde  near  klystron 


180  deg  vertically.  It  was  not  con¬ 
sidered  advisable  to  restrict  the 
transmitted  signal  to  too  tight  a 
beam  since  some  difficulty  was  ex¬ 
pected  to  be  met  in  the  field  when 
aligning  receiving  and  transmitting 
antenna  at  extreme  range.  The 
pilot  of  the  transmitter  helicopter 
dues  not  have  a  signal  on  which  to 
tune  for  maximum  as  does  the  pilot 
in  the  receiver  ship  and  must  rely 
on  a  rough  compass  bearing  to 
assist  him  in  directing  the  beam 
towards  the  listening  operator.  On 
the  other  hand  a  reasonably  tight 
beam  is  required  to  prevent  reflec¬ 
tions  from  off-course  surfaces  from 
reaching  the  receiving  site. 

Military  Application 

It  is  interesting  to  note  that  the 
system  described  here  may  be 
adapted  to  military  field  communi¬ 
cations  problems,  especially  where 
enemy  jamming  is  a  hazard.  When¬ 
ever  messages  are  to  be  handled 
quickly,  all  the  advantages  of  the 
telephone  for  direct  communication 
may  be  realized  by  simply  arrang¬ 
ing  via  ground  stations  to  have  a 
pair  of  helicopters  proceed  aloft. 
Either  f-m,  a-m  or  pulsed-time 
modulation  could  be  employed  to 
carry  confidential  conversations  re¬ 
liably  between  ground  units  of  a 
swiftly  moving  army  which  has  no 
time  to  set  up  wire  lines.  By  using 
very  tight  beams  with  the  smallest 
possible  side  lobes,  interception  as 
well  as  jamming  by  the  enemy 
would  be  eliminated. 


Microwor*  horn  antenna  and  tianimitter.  Transmiller  box  contains  maqnetron, 
modulator  and  power  supply 
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Tut  paflarnt  and  program  imagat  (40S  linai,  144  ilalda)  Iranamittod  ovar  CBS  monitor  circuit,  lait  to  right:  lO-mc  circuit.  4-mc  circuit 

without  criapaning.  and  4-mc  with  criapaning 


CRISPENING  CIRCUIT 
- for  COLOR  TV - 


Designed  hy  CBS  engineers  for  field-sequential  color 
television,  the  “’erispening”  technique  sharpens  the 
vertical  edges  of  extendetl  objects  by  combining  the 
video  waveform  and  its  derivative,  modified  in  non¬ 
linear  fashion.  Circuit  for  receivers  uses  two  tubes 
and  two  crystal  diodes 


During  the  FCC  hearings  on  the  design  of  color  television  trans¬ 
color  television,  Dr.  Peter  C.  mis^-ion  circuits  and  receivers. 
Goldmark  described  in  general  The  new  circuit  is  intended  to 
terms  a  new  circuit,  known  as  the  improve  the  apparent  resolution  of 
“erispening”  circuit,  which  had  a  television  image  by  increasing  the 
been  designed  for  use  with  the  rapidity  of  response  of  the  video 

field-sequential  system  of  color  tele-  transmission  circuit,  that  is,  by 
vision.  In  connection  with  the  in-  decreasing  the  time-of-rise  of  the 
auguration  of  color  television  serv-  leading  and  trailing  edges  of  long 
ice  last  June,  details  of  the  crispen-  pulse  waveforms  passing  through 
ing  circuit  were  released  for  the  the  system.  Such  leading  and  trail- 
inform.ation  of  those  interested  in  ing  edges  are  produced  when  the 


FIG.  1 — CurTtt  UluBtrale  th«  octioa  of 
tho  critponinq  circuit.  Curro  G  shows 
*'crisponod"  rssponso 
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FIG.  2 — Block  diagram  ol  critponing  circuit  (A)  and  details  oi  spike  producer  (B) 


scanning  spot  at  the  camera  passes 
across  a  boundary  between  a  dark 
and  light  area,  as  for  example  the 
vertical  edge  of  any  extended  ob¬ 
ject.  By  decreasing  the  time  of 
rise  at  the  output  of  the  crispening 
circuit,  relative  to  that  at  the  input, 
the  corresponding  edges  in  the 
reproduced  image  may  be  made  to 
appear  more  sharply  defined. 

The  usual  method  of  increasing 
the  sharpness  of  television  images 
is  to  make  the  fullest  possible  use 
of  the  available  video  bandwidth, 
by  the  use  of  peaking  circuits  in 
video  amplifiers,  video  preemphasis, 
and  correction  of  aperture  distor¬ 
tion.  All  of  these  techniques  are 
used  in  field-sequential  color  tv  but, 
because  of  the  comparatively  high 
picture-repetition  rate  (2A  times 
that  of  the  black-and-white  sys¬ 
tem),  the  resolution  available,  even 
when  full  use  is  made  of  the  band, 
is  limited. 

The  crispening  circuit  is  a  tech¬ 
nique  for  improving  the  re.soluticm, 
by  sharpening  the  edges  of  ex¬ 
tended  objects,  without  increasing 
the  bandwidth.  The  improvement  is 
roughly  equivalent  to  that  which 
would  be  obtained  by  doubling  the 
bandwidth.  However,  the  improve¬ 
ment  is  confined  to  the  edges  of 
extended  objects;  no  improvement 
is  obtained  in  resolving  small  ob¬ 
jects,  of  a  size  corresponding  to 
the  maximum  video  frequency  actu¬ 
ally  transmitted,  and  this  limitation 
also  applies  to  adjacent  small  ob¬ 
jects,  such  as  fine  vertical  lines 
which  appear  in  test  charts  and 
fabrics. 

Crispening  Principle 

The  basic  principle  of  the  crisp¬ 
ening  circuit  is  shown  in  Fig.  1. 
Curve  A  shows  an  idealized  step-re¬ 
sponse  video  waveform,  arising 
from  .scanning  across  the  edge  of 
an  object.  The  time  of  rise,  t,,  cor¬ 
responds  to  the  upper  limit  of  the 


video  band  passed  by  the  transmis¬ 
sion  system  between  camera  and 
picture  tube.  If  this  wave  is  passed 
through  an  ideal  differentiating 
circuit  series  capacitor  and  shunt 
resistor),  the  wave  shown  at  B 
may  be  produced.  This  is  the  de¬ 
rivative  of  the  original  waveform. 

The  derivative  wave  may  be  mod¬ 
ified  in  various  ways,  such  as  the 
single  slope  right-triangular  wave 
C  or  the  isosceles-triangular  wave 
in  D.  If  the  derivative  or  one  of 
its  modified  forms  is  then  added 
to  the  original  waveform,  the  re¬ 
sultant  waves  E,  F,  and  G  appear, 
all  of  which  have  leading  edges 
steeper  than  that  of  the  original. 
Form  E  does  not  have  the  desired 
shape.  Form  F  is  theoretically  pos¬ 
sible.  but  requires  highly  compli¬ 
cated  circuitry.  The  combination  of 
A  and  />  shown  as  wave  G  repre¬ 
sents  the  practical  operation  of  the 
crispening  circuit.  The  modified 


derivative  D  is  known  as  the 
“spike”,  and  the  resultant  wave¬ 
form  G  can  be  made  to  have  a  time 
of  rise  approximately  half  that  of 
the  initial  wave  A. 

Figure  2  illustrates  the  circuit 
which  produces  the  desired  result. 
The  input  w.ave  is  passed  along  two 
paths,  a  main  signal  path  contain¬ 
ing  an  adjustable  delay  network, 
and  a  spike-producing  path.  The 
latter  consists  of  a  differentiator 
which  produces  the  waveform  of 
Fig.  IB,  and  a  spike  producer 
which  modifies  the  derivative  to  the 
form  of  Fig.  ID.  The  spike  is  then 
amplified  and  combined  with  the 
delayed  main  signal  in  an  additive 
mixing  amplifier,  producing  the  re¬ 
sult  of  Fig.  IG. 

Details  of  the  spike  producer  ap¬ 
pear  ill  Fig.  2B.  The  differentiated 
signal,  arising  in  a  low-impedance 
source,  is  passed  to  two  germanium 
crystal  diodes  which  present  op¬ 
posite  polarities  to  the  signal.  The 
two  polarities  are  required  to  per¬ 
mit  handling  both  negative-going 
and  positive-going  transitions.  The 
spike  appears  across  resistor  R„  its 
amplitude  and  duration  depending 
on  this  resistance  as  well  as  the 
values  R  and  C  in  the  diode  paths. 
Since  the  spike  has  edges  which  are 
sharper  than  that  of  the  main  sig¬ 
nal,  the  amplified  signal  which  fol¬ 
lows  the  spike  producer  mu.st  have 


FIG.  3 — CrUpaning  circuit  dMigned  lor  us*  in  coIor-tv  receiTen.  Iho  video  wore- 
iorm  ia  applied  to  the  picture  tube  grid,  the  (pike  to  it(  cathode 


86 


Stpttmber,  1951  —  ELECTRONICS 


a  correspondingly  wide  bandwidth, 
as  must  the  mixing  amplifier  in 
which  it  is  combined  with  the  main 
signal. 

Practical  Circuits 

The  circuit  details  are  not  so 
simple  as  the  foregoing  description 
might  indicate,  largely  because  it 
is  nece.ssary  to  avoid  overshoots  in 
the  resultant  waveform.  This  can 
occur  if  the  spike  is  wider  than  the 
original  transition.  The  diodes  re¬ 
duce  the  effective  width  of  the 
spike  by  introducing  a  nonlinear 
(approximately  square-law)  trans¬ 
fer  characteristic.  Fut  the  correct 
result  then  occurs  only  for  one 
amplitude  of  the  spike.  Correct 
spike  width  over  a  range  of  ampli¬ 
tudes  can  be  achieved  by  feeding 
the  diodes  from  a  low-impedance 
source  and  using  an  R-C  load  cir¬ 
cuit  of  proper  time  constant  with 
each  diode. 

A  practical  crispening  circuit 
suitable  for  domestic  field-sequen¬ 
tial  television  receivers  is  shown  in 
Fig.  3.  The  elements  above  the  cen¬ 
terline  are  conventional.  The  crisp- 
ener,  below,  consists  first  of  a 
triode  differentiator.  The  required 
low-impedance  output  of  this  stage 
is  provided  by  the  step-down  trans¬ 
former.  This  feeds  the  double-diode 
spike-producer,  like  that  shown  in 


Fig.  2B.  Then  follows  a  three-stage 
wideband  video  amplifier  (typically, 
flat  within  1  db  to  8  me).  The  am¬ 
plified  spike  is  then  fed  to  the 
cathode  of  the  picture  tube,  in  the 
proper  polarity  to  combine  with 
the  main  signal  applied  to  the  grid 
of  the  picture  tube.  The  control  in 
the  cathode  of  the  differentiator 
■serves  to  control  the  amplitude  of 
the  spike.  If  the  delay  in  the  main 
signal  path  does  not  match  that  in 
the  spike-producing  path,  the  com¬ 
pensation  circuit  of  the  video  out¬ 
put  .stage  may  be  transformed  into 
a  filter  having  the  required  delay. 

A  more  elaborate  circuit,  shown 
in  Fig.  4,  is  intended  for  use  at  the 
end  of  coaxial  cable  network  cir¬ 
cuit,  having  a  nominal  upper  cutoff 
of  2.75  me.  It  operates  between 
75-ohm  terminations,  1.4  volt  peak- 
to-peak,  at  input  and  output  (no 
net  gain).  The  principal  differences 
between  this  circuit  and  the  re¬ 
ceiver-type  unit  are  provision  of 
adjustable  delay  in  the  main  signal 
path,  and  an  extra  stage  (V.  6AH6) 
preceding  the  triode  differentiator. 
This  stage,  operating  in  conjunc¬ 
tion  with  three  additional  ger¬ 
manium  diodes  and  a  voltage-regu¬ 
lator  tube,  serves  as  a  clipper  to 
remove  the  synchronizing  signals 
from  the  composite  waveform  be¬ 
fore  production  of  the  spikes.  The 


clipping  level  is  set  by  the  control 
in  the  cathode  of  this  stage. 

Figure  5  shows  typical  results 
achieved  with  the  crispening  circuit 
in  the  form  of  oscillograms  of  video 
signals  with  and  without  benefit  of 
the  crispening  action.  At  the  top 
are  shown  negative-going  and  posi¬ 
tive-going  unit  steps  of  high  ampli¬ 
tude.  It  will  be  noted  that  the 
crispened  waveforms  have  times  of 
rise  or  fall  about  twice  as  rapid  as 


FIG.  S — OscUloqrama  ihowinq  IbcimscS 
lt•epn•u  oi  Uololad  trcmsltioiu  (poai- 
tlT*  and  naqatiT*)  dun  to  criapaninq 
tachniqua 


the  initial  wave,  and  that  a  slightly 
higher  degree  of  overshoot  occurs 
in  the  crispened  cases.  Below  is 
shown  a  similar  case  with  some¬ 
what  smaller  amplitude.  In  this 
case  the  overshoot  is  not  prominent. 
Finally,  at  the  center  of  Fig.  5  are 
shown  pulse  waveforms,  the  equiva¬ 
lent  of  positive  and  negative  unit 
steps  in  rapid  succession.  It  will  be 
noted  that  the  crispening  action  is 
successful  even  with  pulses  of  this 
type,  provided  only  that  the  leading 
and  trailing  edges  do  not  follow  so 
closely  that  the  initial  waveform 
has  no  flat  top. 

The  accompanying  photographs 
of  test  patterns  and  images  show 
the  comparative  effect  of  a  wide¬ 
band  (10-mc)  transmission  system 
and  the  crispening  circuit  with 
4-mc  transmission,  both  compared 
with  images  (in  the  center  in  each 
ca.se)  transmitted  over  a  4-mc  path 
without  crispening. 

Further  details  on  the  theory  and 
practice  of  this  circuit  are  to  ap¬ 
pear  in  a  paper  by  Dr.  Goldmark 
and  John  M.  HollywcxKl,  .scheduled 
to  appear  in  the  October  or  Novem¬ 
ber,  1951  issue  of  the  Proceedings 
of  the  IRE. — D.G.F. 


FIG.  4 — Mor*  •laborote  iorm  oi  citcuii  intondod  iot  coaxial  coblo  ciicuiti  and  olto- 
whoio  In  tho  chain  botwoon  color  Comoro  and  transminor 
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How  to  Pioduce  GOOD 

Detailed  (]uaIifications  to  serve  as  a  practical  guide  for  finding  the  Mr.  X  who  will  head 
the  technical  manual  crew,  and  breakdown  of  his  program  for  producing  a  technical 
manual  that  goes  beyond  minimum  requirements  of  military  specifications.  Project 
engineers  shouldn’t  do  the  heavy  writing;  their  knowledge  is  a  handicap 


There  are  many  ways  to  prepare 
technical  manuals  for  military 
electronic  equipment.  One  has  only 
to  solicit  the  opinions  of  men  and 
organizations  that  have  success¬ 
fully  done  such  work  to  realize  how 
many  different  methods  have  been 
used.  Some  methods  are  diametric¬ 
ally  opposed,  others  differ  in  detail ; 
few  are  similar.  The  end  product 
has  similarly  exhibited  a  wide  vari¬ 
ance  in  quality. 

The  ideas  to  be  presented  here 
constitute  an  organized  production 
procedure  with  specific  methods, 
goals  and  responsibility,  and  include 
the  elements  essential  to  a  good 
finished  product.  Producing  tech¬ 
nical  manuals  is  a  matter  of  grave 
importance  and  must  not  be  allowed 
to  follow  haphazard  methods. 

It  is  assumed  that  the  organiza-.. 
tion  of  the  technical  manual  depart¬ 
ment  will  resemble  that  outlined  in 
an  earlier  article,  “How  To  Set  Up 
An  Instruction  Manual  Depart¬ 
ment,”  Electronics,  June  1951, 
p  100.  In  that  article,  a  Mr.  X  was 
identified  as  the  man  charged  with 
the  responsibility  of  producing  the 
manual  and  of  doing  the  heavy 
writing.  His  qualifications  and 
personal  duties  were  touched  upon 
only  lightly.  Since  he  is  the  central 
force,  those  factors  are  most  im¬ 
portant  and  will  be  described  in 
more  detail  here.  The  purpose  of 
this  second  article  is  to  clarify  the 
picture  of  the  type  of  man  needed 
and  how  he  functions. 

Qualifications  of  Mr.  X 

In  .selecting  the  man  to  act  as 
manager,  supervisor,  group  leader 
or  engineer  in  charge  of  the  tech¬ 
nical  manual  crew,  bear  in  mind 
that  he  should  have  only  the  re¬ 
sponsibility  of  producing  manuals. 


The  technical  ability  of  Mr.  X 
should  be  on  a  plane  with  that  of 
a  project  engineer.  In  other  words, 
he  should  be  a  man  capable  of  doing 
engineering  and  design  work  on  the 
type  of  equipment  involved.  He 
could,  in  fact,  be  obtained  from  the 
engineering  department.  The 
things  to  look  for  are  ability  to  ex- 
pre.ss  him.self  well,  a  better-than- 
average  ability  to  absorb  technical 
information,  a  natural  flare  for 
drafting  and  the  reputation  for 
maintaining  neat,  clear  and  infor¬ 
mative  engineering  notes. 

The  man  you  select  should  have 
some  writing  experience,  or  at  least 
show  a  decided  interest  in  writing. 
The  personnel  section  may  be  able 
to  devise  some  form  of  test  to  in¬ 
vestigate  that  point,  requiring,  for 
example,  that  he  describe  on  paper 
how  to  build  some  simple  object  or 
give  a  detailed  description  of  some 
common  article.  Much  can  be 
learned  from  a  test  of  this  sort  if 
it  is  administered  properly. 

It  is  essential  that  Mr.  X  be  cap¬ 
able  of  drafting,  at  least  in  its 
simpler  forms.  He  must  be  able  to 
do  layout  work,  freehand  mechani¬ 
cal  and  electrical  sketches  and  be 
able  to  interpret  all  forms  of  draw¬ 
ings  intelligently.  Without  these 
qualities  he  will  be  at  a  loss  to  do 
his  technical  manual  job  since  the 
illustration  of  the  book  is  as  im¬ 
portant  as  the  w’riting.  If  he  has 
artistic  talent,  he  is  even  better 
qualified  becau.se  he  can  do  a  better 
job  of  expressing  art  requirements, 
can  make  suggestions  in  the  form 
of  sketches,  and  can  approve  intelli¬ 
gently  the  art  work  prepared  for 
the  manual. 

It  is  desirable  that  Mr.  X  have 
some  technical  experience  princi¬ 
pally  in  the  field  of  service  or  repair 


work.  This  will  place  him  in  a 
better  position  to  appreciate  the 
kind  of  technical  information 
needed  by  men  in  the  field.  In  lieu 
of  this,  active  radio  amateur  experi¬ 
ence  is  excellent.  The  average 
amateur  makes  radio  his  hobby  be- 
cau.se  of  a  natural  intere.st,  and  in 
the  pursuit  of  that  hobby  learns  to 
build,  repair,  test  and  improvi.se. 

In  reviewing  the  qualifications, 
they  may  seem  a  unique  combina¬ 
tion  not  to  be  expected  in  more  than 
a  very  few  men.  Almost  every  pro¬ 
fessional  man,  however,  has  talents 
or  interests  which  extend  beyond 
his  profession.  A  recheck  of  the 
requirements  will  show  that  a  part 
of  them  are  to  be  expected  in  a  good 
engineer:  the  balance  explains  why 
all  engineers  cannot  be  technical 
manual  producers. 

Why  Not  a  Project  Engineer? 

When  Mr.  X  is  assigned  to  pro¬ 
duce  a  technical  manual  for  a  given 
piece  of  equipment,  it  is  generally 
true  that  his  knowledge  of  it  is  at 
best  only  cursory.  Often  he  knows 
nothing  more  than  its  formal  name 
and  model  number.  This  situation 
is  commonly  interpreted  as  undesir¬ 
able  and  is  used  as  the  justification 
to  assign  the  writing  job  to  project 
engineers. 

As  a  matter  of  fact,  the  situation 
is  not  undesirable,  but  rather  repre¬ 
sents  a  distinct  advantage.  Mr.  X 
is  completely  free  of  experiences 
connected  with  the  metamorphosis 
of  the  equipment  and  is  primarily 
interested  only  in  its  final  form.  If 
he  has  the  engineering  qualifica¬ 
tions  mentioned  earlier,  he  can 
learn  every  essential  fact  related  to 
it.  That  very  process  is  the  one 
he  must  duplicate  in  his  manual. 
He  cannot  help  but  record,  mentally 
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at  least,  the  individual  steps  in  his 
investiKation  which,  in  logical 
sequence,  provided  him  with  a  full 
understanding  of  the  functions  and 
physical  characteristics  of  the 
equipment.  He  knows  what  phases 
proved  confusing  and  which  idea 
clicked  into  place  at  the  right  time. 

The  value  of  this  relationship  is 
pointed  up  by  one  of  the  common 
shortcomings  of  text  prepared  by 
project  engineers.  Most  often,  the 
facts  prove  confusing  and  do  not 
pull  together  until  an  advanced 
stage  of  the  material  is  reached. 
Then,  many  check-back  references 
are  needed  to  fit  the  pieces  together. 
The  reason  is,  no  doubt,  that  it  is 
rather  difficult  for  a  project  engi¬ 
neer  to  assume  the  position  of  a 
person  totally  ignorant  of  the  equip¬ 
ment.  The  project  engineer  already 
has  an  intimate  knowledge  of  the 
equipment,  and  this  is  invariably  a 
serious  handicap  in  organizing  and 
writing  a  clear  and  logical  step-by- 
step  presentation  for  a  manual 
reader  who  knows  little  or  nothing 
about  the  equipment. 

Through  his  role  as  producer  of 
the  technical  manual,  Mr.  X  can 
retain  his  “I  don’t  know  it  until 
you  .show  me”  attitude.  Every  dia¬ 
gram  he  inspects  benefits  from  this 
point  of  view. 

Mr.  X'$  Program 

Upon  being  assigned  to  a  specific 
piece  of  equipment,  one  of  Mr.  X’s 
first  acts  will  be  to  determine  which 
instruction  book  specifications  are 
called  ft)r  in  the  contract.  If  he  is 
not  already  familiar  with  them,  he 
will  study  them  carefully  to  deter¬ 
mine  what  the  minimum  require¬ 
ments  are.  This  will  probably  take 
a  day  or  two,  during  which  time  he 
may  make  pencil  notes  in  the  speci¬ 


fication  book  and/or  separate  notes 
on  cards  or  slips  of  paper.  He  will 
start  thinking  i.i  terms  of  which 
assistants  can  do  what  job. 

His  next  step  will  be  to  get  his 
assistants  into  productive  motion. 
It  is  not  within  the  scope  of  this 
article  to  describe  those  duties,  but 
they  include  such  items  as: 

(a)  Collecting  drawings  related 
to  the  equipment 

(b)  Photography  up  to  the  fin¬ 
ished  product 

(c)  Stock  drawings  (such  as 
socket  voltages  and  tube  lay¬ 
outs) 

(d)  Preparation  of  stock  tables 
and  procedures 

(e)  Compiling  parts  list 

(f)  Actual  service  test  work 
(proving-out  data) 

(g)  Preparing  waveform  draw¬ 
ings 

(h)  Cabling  drawings 

(i)  Installation  drawings 

The  above  will  keep  several  as¬ 
sistants  productively  and  continu¬ 


ously  employed  in  preparing  mate¬ 
rial  for  the  end  product.  During 
that  time,  Mr.  X  may  assist  them 
with  suggestions  and  criticism  and 
direct  their  work  in  other  ways. 
He  may,  for  example,  set  aside  one 
hour  per  day  to  check  the  progress 
of  his  assistants. 

Having  dispatched  his  a.ssistants, 
Mr.  X  can  .settle  down  to  his  heavy 
work.  This  can  divide  into  four 
distinct  phases.  In  presenting  these 
below,  a  representative  type  of 
equipment  is  a.ssumed  in  order  to 
make  possible  a  rough  estimate  of 
time  required  for  each  phase.  The 
actual  time  required  will  obviously 
vary  with  the  equipment  under  con¬ 
sideration.  In  the  assumed  ca.se, 
for  a  highly  complex  electronic  sys¬ 
tem  such  as  a  complete  loran  sta¬ 
tion,  Mr.  X  might  break  down  his 
schedule  to  these  phases: 

(a)  Complete-story  drawings  — 
6  weeks 

(1)  Overall  schematic  —  3 
weeks  total  time  producing 
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pencil  sketch  for  draftsman 
(2)  Block  diagrams  —  3 
weeks 

(b)  Technical  writing — 5  weeks 

(c)  Coordinating  the  work  of 
others  to  final  manuscript — 
10  weeks 

(d)  Preparation  for  printing  lay¬ 
out  and  final  details — 4 
weeks 

It  might  be  well  to  note  that, 
toward  the  end  of  this  project,  and 
principally  during  the  last  4  to  5 
weeks,  Mr.  X  can  start  laying  the 
groundwork  for  his  next  project. 

The  Over- All  Schematic 

It  may  seem  that  excessive  time 
(3  weeks)  is  assigned  to  the  com- 
I)lete  circuit  drawing,  but  that  is 
not  true.  Undoubtedly,  the  most 
important  part  of  the  manual  is  the 
complete  schematic.  Any  mainte¬ 
nance  man  would  save  that  one  page 
if  he  were  forced  to  decide  on  one. 
From  his  point  of  view,  the  man.ual 
is  written  around  that  drawing.  A 
most  serious  mistake  is  to  treat  the 
schematic  as  one  of  many  routine 
drawings.  It  should  be  given  the 
weight  it  actually  attains  in  the 
eyes  of  the  ultimate  manual  user. 

Mr.  X  should  have  a  large  draw¬ 
ing  board  in  his  office  to  do  this 
work,  together  with  all  neces.sary 
drafting  equipment.  He  should 
then  proceed  to  make  one  single- 
.schematic  circuit  diagram  of  the 
entire  eguipnieiit.  This  requires 
the  combining  of  all  individual 
drawings  originally  prepared  by  the 
engineers. 

It  might  be  well  to  comment,  par¬ 
enthetically,  on  the  probable  reac¬ 
tion  to  the  idea  of  Mr.  X  doing  this 
job.  Why  not  a  draftsman? 

The  answer  is  that  the  drawing, 
as  explained  earlier,  is  the  most 
important  single  item  in  the  man¬ 
ual.  As  such,  it  should  be  given  the 
most  skilled  and  responsible  atten¬ 
tion  available.  In  addition,  it 
serves  a  second  important  purpose; 
the  very  process  of  preparing  a 
complete  comprehensive  drawing  is 
an  education  in  itself.  The  .several 
weeks  spent  doing  the  job  provide 
Mr.  X  with  the  groundwork  for  the 
future  work  on  the  manual. 

The  first  stage  in  preparing  the 
drawing  is  the  freehand  sketching 
of  a  single  schematic  of  the  entire 
equii)ment.  The  finished  drawing  is 


li  forced  to  chooie  iuit  one  paqa  from 
a  manual,  the  military  maintenance 
man  will  inTariably  take  the  complete 
achematic.  This  diagram  generally  re¬ 
quires  at  least  two  personal  redrawings 
by  Mr.  X  to  present  the  pertinent  elec¬ 
trical  data  as  clearly  as  possible 

generally  a  most  disappointing, 
dirty  and  confusing  job.  It  may 
even  be  in  sections  which  have  been 
taped  together  in  an  arrangement 
that  has  possibilities. 

Having  completed  this  first 
sketch,  most  major  improvements 
in  layout  become  evident.  The  ob¬ 
ject,  of  course,  is  to  produce  a  draw¬ 
ing  based  on  electrical  continuity 
rather  than  physical  location  of 
components.  As  an  example.  Fig. 

1  illustrates  one  basic  idea  in  sim¬ 
plifying  circuit  tracing.  In  this 
case  the  components  involved  are 
physically  located  in  three  differ¬ 
ent  units  and  are  connected  through 
terminal  boards  and  cables.  In  re¬ 
arranging  for  the  over-all  .sche¬ 
matic,  the  electrical  data  is  retained 
relative  to  terminals,  while  sym¬ 
bol  numbers  convey  the  informa¬ 
tion  relative  to  their  physical  loca¬ 
tion. 

As  a  further  example  toward 
simplification,  all  parallel  or  series 
resistors  may  be  shown  as  single 
resistors  tearing  the  numbers  of 
the  individual  resistors  and  show¬ 
ing  total  resistance.  Thus,  a  string 
of  three  5,000-ohm  resistors  bear¬ 
ing  symbol  numbers  R30i,  R316 
and  R317  can  be  shown  as  a  single 
resistor  with  the  number  R301, 
16-17  and  a  value  of  15K. 

At  this  point  Mr.  X  has  a  fair 
idea  of  the  probable  size  of  the 
drawing  and  can  decide  on  an  aspect 
ratio  which  suits  the  drawing  and 
conforms  with  the  specification.  It 
is  most  important  to  decide  now  up¬ 


on  that  ratio  because  full  utilization 
of  the  area  will  produce  the  most 
efficient  use  of  the  space,  permit¬ 
ting  the  least  crowding. 

A  .second  full  drawing  is  made, 
again  freehand,  this  time  relocating 
components  and  rerunning  leads  so 
as  to  give  a  most  direct  .schematic 
which  is  easily  traced.  Cro.ss-overs 
are  avoided  where  po.ssible;  circuits 
are  kept  in  logical  step-by-.step  or¬ 
der.  For  clarity,  double-section 
tubes  are  split  apart  since  this  al¬ 
most  always  produces  a  clearer 
drawing. 

The  drawing  may  reach  its  final 
sequence  in  this  stage  or  may  be 
resketched  .several  more  times;  in 
any  event  the  object  is  to  come  up 
with  a  clear  free-hand  layout,  neatly 
spaced  and  with  ample  room  for  let¬ 
tered  data.  This  layout  is  then  ex¬ 
panded  in  content  by  the  identifi¬ 
cation  of  all  significant  feed  wires, 
connectors,  tube  functions,  control 
and  adjuster  titles,  and  similar 
data.  This  information  is  developed 
through  di.seussion  with  the  project 
engineers.  By  this  time,  Mr.  X  has 
a  fairly  good  speaking  acquaintance 
with  the  circuit.  As  an  example  to¬ 
ward  helping  the  maintenance  man, 
all  control  labelling  is  made  to  con¬ 
form  with  actual  panel  engraving. 
The  engineers  may  have  their  own 
pet  titles  on  their  drawings;  unless 
these  are  changed,  confusion  results 
and  the  opportunity  is  missed  to 
make  things  clearer. 

Once  this  stage  is  completed,  the 
rough  sketch  can  be  given  to  a  pro¬ 
fessional  draftsman  to  make  a  neat 
mechanical  drawing.  It  should  con¬ 
form  to  standards  provided  for 
drafting  by  Mr.  X.  This  includes 
such  items  as  tube  circle  diameters 
and  the  iffiysical  sizes  of  coils,  re¬ 
sistors,  capacitors  and  other  parts. 

Lettering  the  Schematic 

Mr.  X  will  probably  chwise  to  in¬ 
spect  progress  of  the  drawing  from 
time  to  time.  It  is  best  to  have  it 
completed  without  lettering.  A 
print  is  then  made  and  given  to  Mr. 
X  for  checking  and  lettering.  The 
two  are  a  natural  combination.  It 
is  test  for  Mr.  X  to  do  the  lettering 
because  poor  lettering  layout  can 
destroy  an  otherwi.se  gt)od  drawing. 
He  can  easily  letter  the  drawing 
freehand,  using  different  colored 
pencils  for  different  lettering  sizes 
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t three  sizes  will  probably  be  used). 
By  lettering  about  the  same  size  as 
the  lettering  guide  specified,  Mr.  X 
will  establish  the  appearance  of  the 
finished  product.  He  may  choose 
one  size  of  lettering  for  symbol 
numbers,  for  example,  and  a  smaller 
size  for  electrical  values. 

It  is,  of  course,  mo.st  important 
to  have  all  electrical  values  shown 
for  all  components.  Nothing  is 
more  annoying  than  studying  a 
.schematic  diagram  without  know¬ 
ing  the  values  of  components  and 
the  tyj)e  numbers  of  tubes. 

When  the  drawing  is  fully 
checked,  the  final  layout  looks  good, 
and  all  helpful  data  is  shown,  it  is 
given  to  a  tracer  to  be  done  in  ink. 
Here,  line  weights,  lettering  guide 
sizes,  and  other  detailed  specifica¬ 
tions  must  be  firmly  established  be¬ 
fore  work  is  undertaken. 

Should  last-minute  changes  be 
made  in  the  equipment  which  inter¬ 
fere  with  the  clean  character  of  the 
finished  ink  drawing,  it  is  wisest  to 
have  a  photolitho  tracing  made,  ol>- 
literating  the  affected  area  on  the 
photolitho  negative.  The  result  is 
the  equivalent  of  an  ink  tracing 
with  certain  areas  missing.  The 
new  information  can  then  be  re¬ 
drawn  neatly. 

Block  Diagrams 

Two  block  diagrams,  at  least, 
should  be  made  by  Mr.  X,  whether 
or  not  called  for  in  the  specifica¬ 
tions.  The  first  should  be  a  unit- 
function  diagram  with  boxes  to 
represent  each  individual  electrical 
function  or  tube  stage.  Like  the 
.schematic,  this  drawing  may  well 
be  very  large  and  may  require  many 
days  of  layout  work  followed  by 
careful  selection  of  wording.  The 
boxes  are  interconnected  by  flow 
line.s.  Where  helpful,  electrical 
waveforms  should  be  shown  to  con¬ 
vey  additional  useful  information. 

The  first  layout  will  probably  be 
awkward  and  complex,  but  can  be 
improved  by  the  patient  application 
of  discreet  changes  until  the  mini¬ 
mum  of  cro.ss-overs  and  fold-backs 
are  obtained  with  the  most  logical 
succession  of  blocks. 

Since  this  drawing  will  form  a 
basis  of  some  important  text,  Mr. 
X  will  probably  choo.se  to  number 
each  bl(Kk  so  that  references  can  be 
made  later  without  difficulty. 


A  second  block  diagram,  similar 
to  the  first,  should  also  be  prepared 
for  trouble-shooting  work.  It  forms 
a  basis  for  signal  tracing.  This  dia¬ 
gram  is  strictly  a  stage-by-stage 
diagram,  the  prime  identification  of 
blocks  being  the  symbol  numbers  of 
the  tubes.  At  each  point  where  sig¬ 
nals  appear,  space  should  be  left 
for  an  oscillogram.  One  of  Mr.  X’s 
a.ssistants  will,  in  the  meantime,  be 
collecting  drawings  of  o.scillograms 
with  full  identification  as  to  test 
point,  amplitude,  sweep  conditions 
and  other  pertinent  data. 

The  o.scillograms  may  be  omitted 
until  the  final  ink  stage,  with  circles 
being  used  in  their  place.  In  the 
final  tracing,  the  forms  can  be 
added,  together  with  all  necessary 
data  relative  to  them. 

Having  completed  these  draw¬ 
ings,  Mr.  X  will  be  rather  well  ac¬ 
quainted  with  the  functions  of  the 
equipment  and  will  be  well  prepared 
to  start  his  manuscript. 

Writing 

Mr.  X  can  write  the  de.scriptive 
material  covering  equipment  pur¬ 
pose,  theory  of  operation  and  actual 
operation.  The  block  diagram  will 
prove  most  helpful  here  and  will 
speed  things  along. 

There  is  little  that  can  l)e  .said 
relative  to  this  phase  of  the  work 
since  it  consists  principally  of  day- 
to-day  plugging.  The  techni<iue 
u.sed  will  depend  upon  Mr.  X.  He 
will  probably  require  large  numbers 
of  small  line  illustrations  in  this 
portion  of  the  book.  There  will  be 
many  consultations  with  engineer¬ 
ing  during  this  phase  of  the  work. 

The  applicable  specifications  will 
probably  state  clearly  the  type  of 
contents  for  each  .section  or  chapter. 


FIG.  1 — Example  oi  how  a  portion  oi  an 
ordinary  ichomatic  ix  lirapliiiod  tor  the 
complolo  (chomatic 


There  are,  however,  some  helpful 
suggestions  relative  to  the  theory- 
of-operation  section  which  experi¬ 
ence  has  shown  to  be  worthwhile. 

It  is  generally  more  than  a  mod¬ 
est  challenge  to  prepare  a  workable 
format  for  the  theory  of  operation. 
This  stems  from  the  fact  that  two 
kinds  of  information  are  required 
and  the  two  sometimes  are  per¬ 
mitted  to  become  confused. 

Fir.st,  only  cursory  information  is 
required.  This  provides  informa¬ 
tion  relative  to  the  operation  of 
the  equipment  from  the  .standpoint 
of  over-all  sUige  functions.  A  saw¬ 
tooth  generator,  for  example,  is  de¬ 
scribed  in  terms  of  synchronizing 
triggers,  developed  waveform  and 
application  rather  than  in  terms  of 
how  the  .sawt(K)th  is  generated. 

Second,  specific  circuit  data  is  re¬ 
quired  without  regard,  necessarily, 
to  the  external  purpose.  In  the 
above  example,  the  operation  of  the 
generator,  as  a  generator,  is  ex¬ 
plained. 

To  cover  Ijoth  requirements 
smoothly,  the  entire  equipment  can 
first  be  described  functionally,  us¬ 
ing  only  the  block  diagram  as  a  ref¬ 
erence.  Then,  as  a  second  part  of  the 
chapter,  the  circuits  can  be  de- 
■scribed  without  more  than  passing 
reference  to  their  function  in  the 
entire  equipment.  In  this  way, 
there  is  a  clean  break  and  a  reader 
can'i  choose  the  section  which  satis¬ 
fies  his  needs  and  training.  The  job 
of  writing  is  al.so  simplified  tre¬ 
mendously. 

Final  Coordination 

After  completion  of  the  above 
pha.se,  Mr.  X  is  in  a  position  to 
start  c(M)rdinating  the  material  sup¬ 
plied  to  him  by  his  a.ssistant.  This 
will,  no  doubt  require  much  rewrit¬ 
ing  and  reorganization  to  produce 
a  final  complete  manuscript.  With 
the  major  diagrams  and  major 
writing  work  properly  done,  how¬ 
ever,  final  coordination  is  largely 
routine  editing  of  text  and  modifi¬ 
cation  of  diagrams  to  conform  to 
design  changes  during  development 
and  production  of  the  e(iuipment. 
With  the  type  of  manual  writing 
organization  de.scribed  here,  there 
is  no  last-minute  rushing  and  yet 
the  final  jjroduct  far  exceeds  the 
minimum  specifications  of  the  mili¬ 
tary  user. 
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CRAWLER  DETECTS 


Complete  flow  detector  eetup  in  shop,  showing  puller  motor  Just  below  end  of  gun  barrel  crawler  almost  completely  inside  borrel.  and 

electronic  control  rack  with  recorder  on  top 


Crawler  unit  of  outomatic  crack  detector  is  pulled  through  barrel  by  chain.  Motor  at  center  drives  rotating  pickup  that  scans  barrel 
as  crawler  moves  through,  and  also  drives  Polaroid  in  photoelectric  control  system.  Four  fets  of  rollers  are  pushed  outward  by  springs 

to  hold  crowler  in  center  despite  irieguiaraies 


Example  o(  record  obtained,  showing  cracks  in  a  two-loot  length  oi  gun  barrel 
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GUN-BARREL  CRACKS 

After  {lun  barrel  or  other  ferromagnetic  tube  to  be  inspected  is  circularly  inagneti/etl, 
inside  surface  is  magnetically  scanned  by  pickup  coil  that  rotates  arouml  crawler.  I’boto- 
tube  arrangement  on  crawler  keeps  recorder  in  step  with  pickup  <lrive  motor 


By  R.  D.  KODIS  and  R.  SHAW 


Phyaicint 

Watertown  Arsenal 

(Sow  with  Transducer  Corp.,  Boatf^n} 


Development  Eni/ineer 
Oraydon  Smith  Products  Corp. 
Boston,  Mass. 


The  current  application  of  steel 
tubes  to  functions  where  fail¬ 
ure  is  a  hazard  as  well  as  a  loss  to 
military  or  industrial  operations 
has  increased  the  need  for  a  non¬ 
destructive  production  inspection 
tool  for  locating  cracks  in  tubes. 

In  the  present  solution,  based  on 
the  induction  method,  the  ferro¬ 
magnetic  tube  is  magnetized  in  a 
circular  manner  by  passing  a  cur¬ 
rent  through  the  tube  bore.  The 
resulting  circular  magnetic  field  is 
distorted  by  any  magnetic  inho¬ 
mogeneity  in  the  tube,  as  shown  in 
Fig.  1,  so  that  the  flaw  is  detectable 
by  a  search  coil.  The  search  coil, 
in  the  form  of  a  magnetic  record¬ 
ing  head,  is  passed  close  to  the  bore 
surface  at  a  uniform  speed.  The 
high  definition  of  the  magnetic 
recording  head  permits  .separation 
of  cracks  close  together. 

The  complete  automatic  crack  de¬ 
tector  system  is  shown  in  Fig.  2. 
The  signal  from  the  magnetic  re¬ 


The  statements  and  opinions  expressed 
are  those  of  the  authors,  and  do  not  neces* 
sarily  repre.'^ent  the  views  of  the  Ordnance 
Departni**nf. 


cording  pickup  head  is  amplified  to 
a  power  level  sufficient  to  be  pre¬ 
sented  on  a  facsimile-type  recorder. 
The  basic  mechanism  of  the  re¬ 
corder  c®nsista  of  two  electrodes, 
one  in  the  form  of  a  helix  mounted 
on  a  drum  and  the  other  a 
straight  bar.  The  recording  me¬ 
dium,  which  is  an  electrosensitive 
paper,  passes  between  the  two  elec¬ 
trodes.  The  helix  pitch  is  equal  to 
the  wndth  of  the  recording  medium. 
For  one  revolution  of  the  helix 
drum  under  the  straight  electrode, 
the  intersection  of  the  two  elec¬ 
trodes  travels  acro.ss  the  width  of 
the  paper.  Now,  if  the  detector  is 
revolving  about  the  bore  circumfer¬ 
ence  of  the  tube  at  the  same  speed 
as  the  helix  drum  is  traveling,  the 
width  of  the  record  represents  the 
tube  circumference. 

As  the  detector  passes  longitudi¬ 
nally  down  the  tube,  simultaneous 
paper  feed  cau.ses  the  length  of  the 
record  to  represent  the  length  of 
the  tube.  Thus  each  point  on  the 
record  represents  a  point  on  the 
tube  bore  in  a  map-like  manner. 
To  obtain  this  pattern,  synchronism 


of  the  motions  of  the  recorder  and 
detector  must  be  maintained.  -• 

Inspection  Specifications 

The  mechanical  specifications  re¬ 
quired  the  inspection  of  tubes  with 
2.3  inch  to  3.3  inch  inside  diameter 
and  up  to  200  inches  long,  with  100 
percent  of  the  tube  inspected  auto¬ 
matically  in  a  single  operation.  Ro¬ 
tational  speed  of  the  pickup  head 
was  selectable  at  either  1,800  or  900 
rpm,  and  the  lengthwise  feed  was 
18,  36  or  72  inches  per  minute.  The 
pickup  head  was  required  to  run 
between  0.005  and  0.015  inch  from 
the  wall  of  the  tube,  automatically 
taking  care  of  taper,  out  of  round¬ 
ness,  roughness  and  crookedness  of 
the  tube.  The  lengthwise  position 
of  the  pickup  head  in  the  tube  had 
to  be  known  within  i  inch. 

One  of  the  major  problems  to  be 
solved  was  the  provision  of  a  means 
for  maintaining  the  specified  il2- 
degree  angular  relationship  be¬ 
tween  the  pickup  head  and  the  re¬ 
corder.  It  was  considered  imprac¬ 
tical  to  use  a  rod  or  tube  to  keep  the 
frame  of  the  crawler  vertical  while 


FIG.  1 — Method  oi  magnatizinq  gun  barrel  FIG,  2 — OniU  oi  automatic  crack  detector  ior  Inipecting  inside  eurioc-t  oi  luh's 
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FIG.  3 — Circuit  of  amplilier  and  clipper  used  between  phototube  and  dUcriminator 


KoiiiK  the  lenifth  of  the  tube  to  be 
inspected,  as  this  would  have  re¬ 
quired  a  rod  at  least  200  inches 
long  and  would  have  used  up  an 
excessive  amount  of  floor  space  for 
inspection. 

Crawler  Design 

The  method  employed  used  a 
servo  system  to  drive  a  synchronous 
motor  in  the  crawler.  Mounted  on 
a  shaft  revolving  at  the  same  speed 
as  the  pickup  head  is  a  rotating 
Polaroid  with  focused  light  source 
shining  through  it  axially  down  the 
tube.  At  the  end  of  the  tube  is  a 
stationary  Polaroid  with  a  photo¬ 
tube  and  amplifier.  As  one  Polar¬ 
oid  is  fixed  and  one  related  directly 
to  the  position  of  the  pickup  head 
in  the  crawler,  the  sine-wave  output 
of  the  phototube  amplifier,  due  to 
the  rotation  of  the  Polaroid,  is  re¬ 
lated  to  pickup  head  speed  by  fre¬ 
quency  and  to  pickup  position  by 
phase  angle. 


The  phototube  output  is  compared 
in  an  electronic  discriminator  with 
the  60-cycle  line  frequency,  as 
shown  in  Fig.  2,  and  the  error  sig¬ 
nal  obtained  is  used  to  control  the 
frequency  and  phase  angle  of  the 
voltage  driving  the  synchronous 
motor  which  rotates  the  pickup 
head  in  the  crawler. 

The  problem  of  variation  of  in¬ 
side  diameter  of  the  tube  is  solved 
by  centering  the  motor  in  the  tube 
by  four  sets  of  three  rollers.  The 
three  rollers  in  a  set  are  linked  to¬ 
gether  as  in  a  three-jaw  lathe 
chuck,  and  spring-loaded  outward 
with  a  common  spring  so  that  the 
shaft  of  the  motor  always  coincides 
with  the  axis  of  the  tube  bore.  The 
pickup  head  itself  is  held  against 
the  wall  of  the  tube  by  centrifugal 
force  and  the  spacing  of  the  head 
from  the  wall  is  determined  by  two 
rollers  mounted  on  the  pickup  head. 
The  crawler  unit  is  provided  with 
two  interchangeable  jack  shafts, 


one  for  a  pickup  head  speed  of  900 
rpm  and  one  for  a  speed  of  1,800 
rpm. 

The  crawler  assembly  is  pulled 
through  the  tubing  by  a  length  of 
stainless  steel  chain.  This  chain  is 
driven  by  a  motor  with  appropriate 
change  gears  to  obtain  the  different 
feeds,  and  the  longitudinal  position 
of  the  pickup  head  in  the  tube  is 
read  directly  to  the  nearest  tenth  of 
an  inch  by  a  counter  mounted  on 
the  chain  puller  assembly.  The 
stainle.ss  steel  chain  is  required  to 
prevent  possible  magnetic  writing 
on  the  tube  surface,  as  could  be 
caused  by  ferromagnetic  materials 
touching  the  magnetized  tube. 

Paper  Drire 

The  recorder  is  an  adaptation  of 
a  standard  Alden  4-inch  helix  fac¬ 
simile  recorder  using  Alfax  type  A 
electrosensitive  paper.  The  two 
helix  speeds  of  1,800  and  900  rpm 
are  obtained  by  the  use  of  a  two- 
speed  hysteresis-type  .synchronous 
motor  with  a  direct  drive  to  the 
helix.  The  paper  drive  of  0.01  inch 
per  helix  revolution  is  obtained 
from  a  separate  motor  drive  and 
change  gears.  After  the  record 
is  made,  the  paper,  which  is  trans¬ 
lucent,  comes  forward  over  a  12- 
inch-long  table  made  of  translucent 
plastic  with  a  light  behind  it  so 
that  any  recording  on  the  back  side 
of  the  paper  can  be  observed.  The 


FIG.  4— Ciicuit  ior  converting  240-cpi  output  oi  phototube  lyttem  to  three-phaie  3G0-cpi  power  for  driving  pickup  motor 
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recording  of  a-c  signals  is  believed 
to  be  a  novel  application  of  this 
type  of  recorder.  The  completed 
record  is  stored  on  an  automatic 
paper  take-up  reel. 

To  avoid  cutting  the  paper  when 
the  helix  is  running  but  the  paper 
is  stationary,  the  top  electrode  is 
automatically  lowered  by  a  solenoid 
only  when  the  feed  is  turned  on. 
This  enables  the  operator  to  stop 
the  translation  of  the  crawler  down 
the  tube  and  stop  the  paper  feed 
without  turning  off  the  helix  motor 
and  losing  synchronism. 

Servo  System 

The  sine-wave  output  of  the 
phototube  is  amplified  and  clipped 
with  the  circuit  of  Fig.  3  to  provide 
a  square  wave  of  constant  ampli¬ 
tude,  independent  of  light  source 
intensity  over  a  range  ratio  of  50 
to  1.  Clipping  is  accomplished  with 
a  6BNG  gated-beam  tube.  The 
square-wave  output  is  then  fed  to 
the  phase  discriminator  in  the  main 
motor  control  unit,  shown  in  Fig.  4. 

Reference  voltage  for  control  of 
the  crawler  motor  is  taken  from  the 
60-cycle  line  which  operates  the 
synchronous  helix  drive  motor.  A 
high-voltage  60-cycle  signal  from 
the  same  source  is  clipped  by  neon 
bulbs  to  provide  accurate  locking 
pulses  for  a  240-cycle  multivibrator. 
This  240-cyele  signal  is  u.sed  as 
reference  voltage  in  a  clamping  dis¬ 


criminator;  when  fed  with  the  con¬ 
stant-amplitude  signal  from  the 
phototube  unit,  it  gives  a  d-c  output 
proportional  to  the  phase  difference 
of  the  two  voltages.  This  d-c  signal 
is  applied  to  the  reactance  control 
tube  of  a  360-cycle  oscillator,  such 
that  frequency  is  decreased  when 
the  motor  shaft  angle  leads  the 
reference  and  is  increased  when  it 
lags  the  reference. 

The  output  of  the  oscillator  is 
fed  to  a  phase  splitter  which  gives 
three-phase  output,  then  through  a 
power  amplifier  to  the  motor  in  the 
crawler,  which  operates  on  140-volt, 
360-cycle,  three-phase  current.  The 
controller  thus  corrects  input  to  the 
synchronous  motor  in  the  crawler 
so  that  the  rotating  shaft,  related 
to  the  fixed  Polaroid  or  ground,  is 
synchronous  with  the  60-cycle  line 
frequency.  This  relation  holds  even 
though  the  frame  of  the  motor  is 
rotated.  Additionally,  because  of 
the  closed-loop  servo-control,  the 
synchronous  relation  is  maintained 
at  constant  phase  angle  essentially 
independent  of  motor  load. 

The  helix  of  the  recorder  is 
driven  by  a  hysteresis  synchronous 
motor  running  at  constant  load, 
which  results  in  con.stant  phase 
angle.  The  two  motors,  both  re¬ 
lated  directly  to  the  .same  60-cycle 
line,  are  thus  related  to  each  other. 
As  the  pickup  head  is  driven  from 
the  crawler  motor,  the  pickup  and 


helix  rotate  in  synchronism  with 
very  small  relative  deviation. 

The  a-c  signal  amplifier  circuit 
of  Fig.  5  uses  push-pull  input  bal¬ 
anced  to  ground,  which  in  this  type 
of  amplifier  results  in  a  very  low 
noise  level.  Hum  cancellations  of 
better  than  10,000  to  1  were  ob¬ 
tained.  The  amplifier  has  essen¬ 
tially  flat  frequency  response  well 
beyond  the  required  recording  band 
and  is  corrected  for  phase  shift  to 
avoid  distortion  of  the  recorded 
wave  pattern  on  the  paper.  The 
voltage  gain  is  such  that  approxi¬ 
mately  10  millivolts  input  produced 
full  output  power  of  60  watts  peak. 
Under  these  conditions,  the  smallest 
significant  variations  of  magnetic 
field  in  the  tube  record  satisfactor¬ 
ily. 

To  avoid  burning  the  paper  with 
large  input  signals,  a  clipping  cir¬ 
cuit  with  a  calibrated  dial  is  pro¬ 
vided.  A  ten-turn  potentiometer  is 
used  for  a  precision  attenuator,  and 
short  time  stability  of  amplification 
is  obtained  through  the  use  of  volt¬ 
age  feedback  loops  and  regulated 
power  supplies. 
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CoaparUon  pholoqrophs  show  improTomont  in  ptcturo  quality  rsoUiod  by  dot  anostinq.  Tronsmisston  bandwidth  Is  3J  me 

Dot  Airesting  Improves 

Interlaced  dot-frequency  signals  are  applied  to  pair  of  arresting  coils  and  picture  tube  grid. 
Special  circuit  shifts  phase  between  these  signals  to  remove  dot  structure  from  large  areas 
and  leave  dots  in  regions  of  line  detail  where  they  are  needed 


A  METHOD  of  receiving  televi-  application  of  the  same  scanning  whose  frequency  is  somewhat  lower 
sion  signals  employing  dot  in-  motion  in  the  transmitter.  If  the  than  twice  the  bandwidth  of  trans- 
terlace  without  using  a  separate  dot  rest  period  lasts  hh  micro-  mission.  In  the  monochrome  tests 
synchronous  detector  will  be  de-  seconds,  the  electrical  transient  is  reported  below,  we  used  an  arrestor 
scribed.  Instead,  the  picture  tube  completed  “on  the  spot”,  and  the  frequency  of  7.44  megacycles,  which 
is  used  to  detect  the  signal.  This  signal  level  at  the  end  of  the  rest  is  3x5x7  x9  =  945  times  the 
technique  may  be  called  dot  arrest-  is  a  sample  of  the  local  light  value,  half-line  frequency.  With  present 
ing  or  deflection  .sampling.  It  will  If  the  dot  were  now  suddenly  standards,  {H  =  63  /isec  line  blank- 
also  be  shown  that  deflection  sam-  moved  along  the  line,  by  a  distance  ing  ratio  16  percent,  aspect  ratio  4 
pling  may  be  used  without  intro-  s,  it  will  reach  its  new  position  on  to  3)  a  horizontal  deflnition  of 
ducing  excess  dot  texture.  schedule,  but  it  has  left  behind  580  lines  may  be  expected,  (580  = 

In  a  standard  television  system  some  interdot  space,  not  covered  by  2  X  i  X63  x  0.84  x  7.44),  as  com- 
with  transmission  bandwidth  h  me,  signal  information.  This  clear  pared  to  the  320  lines  normally  re- 
the  unit  step  response  is  essentially  space  is  filled,  at  a  later  scan  of  the  solved  by  a  4-mc  channel.  This  has 
complete  within  ib  microseconds,  same  line,  by  a  new  set  of  arrested  been  fully  confirmed  by  practical 
During  this  time,  the  line-scan  pro-  dots.  Since  each  set  has  sampled  as  tests,  as  shown  in  the  accompany- 
ceeds  by  a  distance  s,  which,  for  many  picture  elements  as  one  ing  photographs, 
balanced  resolution,  equals  the  in-  standard  line-scan,  the  horizontal  From  the  foregoing,  it  appears 
terline  spacing.  Since  all  of  this  resolution  is  doubled.  that  dot  arresting  is  related  to  dot- 

inter-dot  space  has  been  swept,  e-  ij  interlace  techniques,  previously 

smaller  detail  than  s  cannot  be  rr  r  i  published  in  this  journal'.  It  can 

resolved.  The  start-stop  motion  just  de-  be  used  to  receive  dot-interlaced 

Now,  suppose  the  receiver  dot  scribed  is  produced  by  adding,  to  signals  and,  also,  to  generate  them, 
were  arrested  at  the  instant  when  the  line  deflection,  a  weak,  oscilla-  both  in  monochrome  and  in  color, 
a  unit  step  change  of  light  has  to  be  tory  component  called  the  arrestor  At  closer  inspection,  however,  dot 
transmitted.  Note  that  this  timing  field,  whose  amplitude  is  only  a  arresting  seems  to  have  some  points 
condition  implies  dot-synchroniza-  fraction  of  one  percent  of  the  fields  to  recommend  it,  both  as  a  refine- 
tion  between  terminals,  such  as  the  commonly  used  for  sweep,  and  ment  of,  and  as  a  simplification  of 
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the  technique  of  dot-interlaced 
television.  These  points  are,  gain 
in  light  output,  simplified  receiver 
circuits,  and  ability  to  delete  dots 
from  large  areas. 

The  light  gain  is  due  to  the 
temporary  standstill  of  the  dots. 
The  receiver  equipment  is  simpli¬ 
fied  by  obviating  a  separate  syn¬ 
chronous  detector  and  extra-wide¬ 
band  amplifiers.  The  selective  dot 
coverage  is  made  possible  by  using 
simultaneous  beam-intensity  modu¬ 
lation  in  the  kine.scope  to  aid  dot- 
arresting,  or  to  wipe  it  out. 

Figure  1  shows  the  general  lay¬ 
out  of  two  receivers  for  high- 
definition  monochrome  using  dot 
interlace.  Figure  lA  shows  a  con¬ 
ventional  receiver  using  a  synchron¬ 
ous  detector,  also  called  a  resampler. 
Figure  IB  shows  the  comparative 
setup  for  a  receiver  using  deflection 
sampling.  It  will  be  seen  that,  in 
the  latter  case,  a  standard  television 
receiver  may  be  u.sed  without  any 
alterations  other  than  the  addition 
of  the  synchronized  oscillator  and 


FIG.  1 — Dot-airetling  reculvert.  Sytlem  at  A  uMi  conTUntional  larapUng.  while  B 
thowi  delleclion  lampling  system 


FIG.  2 — Anastigmalic  deflection  yoke  and  dot  arrestor  coil  assembly 
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an  arrestor  coil.  In  the  conventional 
method  of  reception,  special  ampli¬ 
fying  means  have  to  be  added  to 
the  receiver,  in  order  to  accom¬ 
modate  the  signal  which,  after  the 
resampler,  has  a  bandwidth  of  7  me. 

Figure  2  shows  the  type  of  ar¬ 
restor  coil  used  in  the  experiments. 
This  is  a  printed  circuit  on  a  paper 
base,  so  that  it  can  be  slipped  be¬ 
tween  the  standard  deflection  yoke 
and  the  glass  neck  of  the  tube.  Both 
the  deflection  yoke  shown,  as  well  as 
the  arre.stor  coil,  are  designed  for 
minimum  deflection  defocusing.  To 
this  end,  both  windings  have  pole 
slots  of  17  deg,  leaving  about  1/5  of 
the  perimeter  unwound.  It  has  been 
shown  in  a  previous  paper'  that  this 
makes  the  yoke  most  nearly 
anastigmatic.  The  arrestor  coil 
has  one  microhenry  inductance  and 
re<iuires  3  ampere-turns  in  opera¬ 
tion. 

Figures  of  Merit 

While  frequency  and  amplitude 
of  the  arrestor  field  are  known,  the 
optimum  waveform  is  still  unde¬ 
termined.  Suppose  we  could  gen¬ 
erate  saw’tooth  waves  with  low  re¬ 
trace  percentage  at  7.5  me.  This  is 
made  practical,  to  some  extent,  by 
adding  harmonics  of  the  dot  fre¬ 
quency  to  the  arre.stor  current  in  ' 
controlled  proportions.  If  the  re¬ 
trace  time  is  decreased,  the  rest 
period  increases.  Evidently,  this 
would  help  to  boost  the  light  output. 
But,  would  it  al.so  improve  the  ren¬ 
dition  of  fine  detail,  or  rather,  de¬ 
grade  it? 

To  answer  the.se  questions,  a 
simple  analysis  was  performed,  as 
shown  in  Fig.  3,  with  results  pre- 
.sented  in  Fig.  4.  The  arrested  posi¬ 
tions  of  a  .square  dot  a  are  shown 
with  their  spacing  s  along  the  line  x. 
The  time-motion  graph  is  shown  by 
curves  1  and  2  for  the  leading  and 
lagging  edge  of  the  dot.  This 
start-stop  motion  is  cau.sed  by  the 
superposition  of  the  arre.stor  field 
(curve  3)  to  the  standard  sweep 
(curve  4). 

Subtracting  1  from  2  yields  the 
dot-transit  time,  or  the  time  needed 
by  the  dot  to  scan  its  own  width. 
This  dot-transit  time  is  shown  at  5 
and  6  as  a  function  of  space  and 
time,  respectively.  Curve  6  is  ob¬ 
tained  by  projecting  5  back  into  the 
time  domain  using  curve  1.  From 


Talbot’s  Law 

B  =«  const.  J'/idt  (1) 

t 

it  follows,  that  the  visual  bright¬ 
ness  B  of  an  unmodulated  beam  (/ 

=  con.st.)  is  proportional,  at  any 
one  point,  to  the  dot  transit  time  9 
at  that  point. 

Let  9„.,  and  6,,  be  the  longest 
transit  times  of  dot  arresting  and 
of  standard  sweep,  respectively. 
There  will  then  be  a  gain  in  light 
if  6-..  is  greater  than  6...  This  ratio, 
the  brightness  merit 

BM  -=  (2) 

may  be  read  right  off  the  transit¬ 
time  diagram  curve  6.  In  the 

case  of  start-stop  scanning,  for 

instance,  as  shown  in  Fig.  3,  the 
brightness  merit  becomes 

B.W  =  p  —  <  X  (3) 

a 

where  p  is  the  dot  rest  cycle  and  iV 
is  the  dot  spacing  in  dot  diameters, 
al.so  called  the  dot  index.  The  light 
gain  thus  increases  with,  but  is  al¬ 
ways  smaller  than,  the  dot  index. 
(In  Fig.  3:  AT  =  3,  BM  =  2.4). 

The  ability  of  deflection  sampling 
to  handle  fine  detail  may  be  formu¬ 
lated  as  follows:  Suppose  the  light 
output  B,  of  dot  arresting  is  known 
as  a  function  of  time  (for  instance, 
curve  6  in  Fig.  3).  We  may  then 
consider  it  as  an  optical  carrier  at 
the  arrestor  frequency  n: 

Bi  =  oo  ±  Oi  COB  SU  (4) 

where  a.,  and  a,  are  the  average,  and 
the  first  Fourier  coefficient,  respec¬ 
tively,  of  the  light  output  function 
B,.  The  signs  alternate  for  two 
successive  scans  of  the  same  line. 

This  brightness  pattern  B,  is  it¬ 
self  modulated  by  the  picture  signal 
■Si  =  1  -f  COS  wi<  ±  co8(n  —  uj)(  (5) 
Here,  <0,  and  o),  are  video  frequency 
components  of  the  subject  matter, 
originally  inside  and  outside  of  the 
transmission  band.  The  higher  fre¬ 
quency  <0,  has  been  folded  back  in 
the  transmitter  by  a  synchronous 
.sampler  at  the  frequency  W  and 
passes  through  the  system  as  an 
interlaced  frequency  II  —  u>i.. 

The  process  of  deflection-samp¬ 
ling  in  the  kinescope  is  then  de¬ 
scribed  by  the  product 

BXS  =  ooj^l  ±  cos  SitJ  X 

(1  -(-  cos  u,l  ±  cos  (Si  —  uj)d  (6) 


This  reconstructs  fine  and  coarse 
detail  at  the  respective  contrast  of 
a,co8(<i>,f)  and  2<M:os(u),f)-  The 
contrast  ratio 

SM  “■  ai/2at  (7) 

seems  to  be  a  suitable  figure  of 
merit  for  dot  arresting  in  handling 
fine  detail.  Quite  generally,  this 
sampling  merit  SM  is  found  by 
making  a  Fourier  analysis  of  the 
curve  presenting  screen  brightness 
B,  as  a  function  of  time.  In  the 
particular  case  of  Fig.  3,  where  B, 
is  a  pulse-wave  of  p  percent  duty 
cycle  (curve  6)  and  where  the  inter¬ 
dot-light  is  blanked  out,  the  samp¬ 
ling  merit  (Eq.  7)  becomes 

iS’Af  =  (sin  rp)lrrp  (8) 

The  results  of  this  analysis  are 
shown  graphically  in  Fig.  4.  This 
shows  the  figures  for  brightness 
and  re.solution  of  deflection  samp- 


FIG.  3  -Analyiii  oi  dailection  lampUnq 


FIG.  4 — Currai  show  •iiocts  oi  dUiarcnl 
ratroca  parcenlaqas  on  briqhtnata  and 
aampllnq  iiquraa  oi  merit 
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Tcdile  I — Brightaess  and  Sampling  Merit  oi  Sine  Wove 
Arresting  and  Gating 


Fine  IMail  i 

Hetatire  Light  t  tut  pul 

Type  of 

Hendilum 

Peak  Hrighinexs 

A  rerage  Hrightnest 

•V-i? 

,V-  4  ,V-fi 

.V-?  .V-4  N'-6' 

.V-2  .\  -4  A'-fi 

Sine  .Vrresting 

No  M(Hl(ilation 

0  2t 

1)  3 1  0  l(> 

1  2  2  2  8 

1  03  1  22  1  t» 

.No  Vrr»'sting 

■  1 

(Cosine  M<Miiili)tion 

()  :i:i 

0  r.  0  17 

0  83  0  0.'.  0  <»6 

0  .'.0  0  .‘>0  0  30 

Sin«‘  Vrresting 

0  .33  0.72  0  Ot 

McMiulatioii 

0  16 

II  .'>8  0  62 

10  17  2  3 

Sine  \rrmting 

Squan*  VV  ave  Blanking 

0  66 

0.72  0.73 

oe 

Cl 

Cl 

l-S 

1 

0  68  0  86;  1.08 

ling  for  \arious  values  of  the  field 
retrace  percentage  d  and  dot  index 
N.  It  is  seen  that,  unfortunately, 
these  two  figures  have  opposite 
trends,  so  that  as  we  gain  in  bright¬ 
ness,  we  are  losing  in  resolution. 
The  gain  in  brightness  occurs  as 
the  dot  arresting  cycle  d  is  length¬ 
ened.  but,  at  the  same  time,  the 
light  duty  cycle  p  also  increases, 
which  causes  the  sampling  merit 
to  drop  off  sharply.  Experimental 
tests  with  .sawtooth  arresting  have 
borne  this  out;  we  gained  light,  but 
lost  definition. 

It  appears,  therefore,  that  the  use 
of  sawtooth  waves  for  dot  arresting 
is  justified  only  if  brightness  is  the 
prime  consideration.  The  .sampling 
action  then  has  to  be  done  by  a 
separate  detector.  Such  an  appli¬ 
cation  is  of  some  interest  in  color 
work. 

On  the  other  hand,  if  dot-arrest- 


FIG.  5 — Conildarobl*  inproTemanI  in 
briqhtnau  con  be  reolii^  cn  shown 
hot*  ior  sin*  ware  orrastinq 


FIG.  6 — Circuits  ior  sins  wore  arrsstinq 
and  blankinq 


ing  is  to  do  the  complete  job  of 
video-multiplex  reception,  including 
resampling,  long  rest  periods  are 
ruled  out,  since  the  high-frequency 
I0.S.S  pas.ses  through  the  6-db  point 
for  a  triangular  wave  (d  =  50  per¬ 
cent ;  Fig.  4B).  The  use  of  sine 
waves,  w'ith  their  simple  circuitry, 
is  then  clearly  indicated  as  a  gorxl 
compromi.se  between  brightness  and 
resolution. 

Sine  Wave  Arresting 

Figure  5  shows  the  light  distri¬ 
bution  as  a  function  of  time,  if  a 
sine  wave  is  used  in  the  arrestor 
coil.  The  phase  is  counted  from  the 
zero  pas.sage  of  the  arrestor-cur¬ 
rent.  The  peaks  of  light  are  still 
above  standard,  and  they  increase 
with  the  dot  index,  but  they  are 
notably  smaller  than  with  .sawtooth 
arresting.  For  interdot  blanking, 
a  cosine  wave  may  be  used,  as 
shown  in  the  simple  circuit  of  Fig. 
6A.  If  it  is  desired  to  utilize  the 
very  peak  of  light  output,  which  <h;- 
curs  about  135  deg  ahead  of  zero- 
field,  the  double-tuned  circuit  of 
Fig.  6B  may  be  preferred.  This 
yields  about  25  percent  more  light 
than  the  simpler  circuit. 

Table  I  shows  the  figures  of 
merit  for  sine-wave  arresting,  with 
and  without  blanking.  Apparently, 
sine  arre.sting  without  any  beam 
modulation  is  falling  short  of  the 
goal.  The  same  is  true  for  the  case 
that  the  beam  is  gated  at  the  dot 
frequency,  but  that  dot  arresting  is 
not  employed.  It  is  evident,  how¬ 
ever,  that  if  sine  arresting  is  u.sed 
in  combination  with  a  suitable 
modulation  of  the  beam,  relatively 
high  figures  of  merit  are  obtained. 


Even  better  figures  occur  if  the 
grid  is  overdriven  so  that  we  ap¬ 
proach  more  closely  the  case  of 
.square-wave  gating.  The  resolu¬ 
tion  figures  thus  obtained  range  be¬ 
tween  0.5  and  0.7  for  low  and  high 
dot  indexes,  respectively.  This  cor¬ 
responds  to  a  high-frequency  loss 
ranging  from  4  to  6  db.  To  correct 
for  this,  the  transmitter  may  have 
to  use  h-f  emphasis  of  the  same 
order. 

The  brightne.ss-merit  of  sine  ar¬ 
re.sting  is  also  shown  in  Table  1. 
With  a  dot-index  of  2,  there  is  no 
gain  in  light  output  over  standard 
scan,  and  with  S  =  4,  the  gain  is 
only  1.7  to  1.  Higher  values  are 
available,  however,  with  higher  dot 
inde.xes  or  for  square-wave  gating 
on  the  grid.  The.se  gains  in  peak 
brightne.ss  are  a  privilege  of  de¬ 
flection  sampling  and  are  not  avail¬ 
able  with  beam  intensity  .sampling 
alone.  Note  also,  that  this  gain  in 
light  comes  without  defocusing, 
since  the  beam  current  is  not 
affected. 

Practical  Test  Set-up 

With  a  receiver  layout  as  shown 
in  Fig.  IB,  the  signal  from  a  con¬ 
ventional  video-amplifier  (4  me 
wide)  was  fed  into  the  kine.scope 
cathode.  The  arrestor  coil  (Fig.  2) 
and  tube-grid  were  connected  and 
fed  as  shown  in  Fig.  6A. 

In  the  transmitter,  a  standard 
monoscope  was  u.sed,  and  its  output 
was  fed  to  the  grids  of  two  triodes, 
while  the  sampling  frequency  was 
injected  into  their  cathodes,  both  in 
push-pull  fashion.  The  combined 
plate  output  from  this  twin-balance 
modulation  is  of  the  single-sideband 


ELECTKON ICS  — September,  I9SI 


99 


1 


type,  with  carrier  and  video  input 
suppressed.  By  unbalancing  the 
tubes,  a  controlled  amount  of  un¬ 
sampled  video  is  admitted  to  the 
4-mc  filter  in  the  output.  The  com¬ 
bined  signal  then  has  video  in¬ 
formation  from  zero  to  7  me  in  a 
frequency  interlaced  package,  4  me 
wide,  with  controlled  emphasis  on 
the  high  end  of  the  original  video 
spectrum. 

The  photographs  at  the  begin¬ 
ning  of  this  article  show  the  ap¬ 
pearance  of  a  monoscope  test  pat¬ 
tern  on  a  16-inch  tube,  after  passing 
through  a  4-mc  channel,  with  and 
without  dot  arresting.  It  is  evi¬ 
dent  that  the  expected  improve¬ 
ment  in  horizontal  resolution  has 
been  obtained.  This  is  so  in  both 
the  center  of  the  picture  and  in  the 
comers,  as  illustrated  by  the  photo¬ 
graph  taken  from  the  screen  of  a 
tube  of  the  same  size  (16-inch),  but 
with  both  sweep  amplitudes  ex¬ 
ploded  to  about  three  times 
normal  size.  Since  this  is  not  an 
optical  enlargement,  but  actually 
an  electronic  magnification,  and 
since  the  same  type  of  tube  is  used, 
this  picture  is  representative  for 
work  with  a  higher  dot  index.  As 
a  result,  the  dot  brightness  in¬ 
creased  sufficiently  to  offset  the  loss 
of  light  caused  by  tripling  the  scan¬ 
ning  speed.  In  fact,  no  change  of 
photographic  exposure  was  neces¬ 
sary  when  taking  this  picture.  It 
was  felt  that  these  tests  clearly 
established  the  practicality  of  dot 
arresting  for  the  reception  of 
sampled  signals. 

Se/ective  Dot  Coverage 

In  all  preceding  considerations, 
as  well  as  in  the  photos  shown,  dot 


arresting  was  applied  continuously 
so  that  the  dot  texture  covers  all  of 
the  picture.  Recent  developments 
of  video  multiplexing  have  made  it 
desirable  to  conceal  dot  texture  as 
much  as  possible,  since  it  may  be 
objectionable  to  the  public.  With 
deflection  sampling,  the  question 
arises:  Is  a  deletion  of  the  dots  at 
all  possible?  A  study  in  this  direc¬ 
tion  was  undertaken  and  a  tech¬ 
nique  of  dot  wiping  was  developed. 
It  was  found  to  be  practical  to  con¬ 
fine  the  dot  structure,  caused  by  dot 
arresting,  to  areas  of  fine  detail. 
The  wipe-circuits  developed  for  this 
purpose  are  simple  enough  for  com¬ 
mercial  applications. 

Suppose  dot  arresting  is  applied 
to  a  beam  carrying  synchronous  in¬ 
tensity  modulation : 


and  assume  that  the  phase  9  be¬ 
tween  kine-grid  voltage  and  ar¬ 
restor  coil  voltage  is  adjustable. 
The  relative  brightness  distribu¬ 
tion  along  the  line  then  follows 
from  inserting  Eq.  9  into  Talbot’s 
Law. 


1  t  61 

B,/B„  -  fldl  (la) 

».  j 

Performing  the  integration  yields 
Eq.  10. 

-1-  m  - 1^  cos  (p  —  m  sin 

sin 

2 

This  expression  is  simplified,  con¬ 


siderably,  in  three  typical  cases. 

(A)  No  grid  modulation  (M  = 
0),  dot  arresting  only: 

B/Bo  -  e/«o  C^) 

(B)  In-phase  modulation:  9  =  0 

B/Bo  *  ®i/^o  — I  , —  (tt) 

I  +  m 

(C)  Out-of-phase  modulation: 


Equation  2a  is  the  light  distribu¬ 
tion  B,  as  shown  in  Fig.  5.  Equa¬ 
tion  11  informs  that  a  connection 
of  the  grid  to  the  arrestor  coil,  as 
shown  in  Fig.  6  will  leave  this  light 
distribution  essentially  unchanged; 
but  that  the  curve,  as  a  whole,  is 
shifted  toward  black  until  the  inter- 
dot  luminance  disappears  (for  M 
=  1).  This  improves  the  sampling 
merit  (Eq.  7),  since  the  area  a„ 
under  the  curve  decreases,  while  the 
Fourier  coefficient  a,  does  not 
change.  Since  dots  appear,  this  is 
called  the  “etch”  mode  of  operation. 

Equation  12  indicates  that  the 
dots  will  be  wiped  out,  although  the 
jump-scan  continues,  if  the  grid 
modulation  is  inverted  and  com¬ 
plete  (Af  =  1).  The  screen  will 
then  exhibit  one-half  of  the  refer¬ 
ence  brightness  and  the  picture 
resolution  will  decrease  to  normal. 
In  a  practical  circuit  (Fig.  6),  this 
theory  may  be  confirmed  by  throw¬ 
ing  the  switch,  as  shown,  from  the 
ETCH  to  the  WIPE  position. 

We  now  proceed  to  perform  this 
transposition  electronically.  A  block 
diagram  of  the  equipment  is  shown 
in  Fig.  7.  The  circuit  is  set  up  to 
perform  wiping  as  a  steady-state 
condition  with  the  grid  connected  to 
a  minus  cosine  voltage,  while  a  sine- 


FIG.  7 — S*tup  tor  dynamic  dot  orreitinq  and  wiping 


FIG.  8 — SnlectiTe  dot  coTSfcgo  circuit  and  curvot 


September.  1951  —  ELECTRONICS 


FIG.  9 — Dynomic  atchlnq  and  wipinq  oi  orrMtad  dola  ihowlnq  Mlactlv*  dot  coToraqo.  Dottod  aroas  horo  boon  briqhlonod  np  oloctron- 

tcoUy  to  iocUitoto  photoqTophic  roproduction 


wave  current  passes  through  the 
arrestor  coil  continuously.  It  is  de¬ 
sired,  then,  to  have  the  grid  voltage 
reverse  its  phase  whenever  fine  de¬ 
tail  appears  in  the  picture.  What  is 
needed,  therefore,  is  a  sensing  cir¬ 
cuit  for  fine  picture-detail,  whose 
output  overrules  the  wiping  wave 
by  an  opposing  wave  when  needed. 

This  device  is  known  as  a  trans¬ 
ponder  unit.  It  generates  the  dot 
frequency  with  fixed  amplitude  and 
phase  for  all  signal  frequencies 
above,  but  not  below,  0.5  megacycle. 
To  take  care  of  the  delay  in  the 
transponder,  the  video  signal  is  sent 
through  a  delay  line  before  reach¬ 
ing  the  picture  tube. 

A  simple  transponder  circuit  for 
selective  dot  coverage  is  shown  in 
Fig.  8.  This  is,  actually,  a  double¬ 
modulator,  which  turns  out  the 
sampling  frequency  F,  if  and  only 
if,  signal  frequency  /,  falls  into  a 
predetermined  range. 

Figure  8A  shows  the  received 
video  spectrum.  The  shaded  por¬ 
tion  from  0  to  0.5  me,  leaves  the 
transponder  inactive.  In  F,  the 
signal  frequency  /,  beats  with  the 
sampling  frequency  F.  The  result¬ 
ing  lower  sideband  of  F  is  then  sent 
through  a  bandpass  filter,  which 
cuts  off  at  7  me.  The  cut-off  is 
shown  shaded  in  Fig.  8B. 

To  recover  the  sampling  fre¬ 
quency  F,  a  second  process  of  mod¬ 
ulation  is  performed  in  Here, 
the  signal  freciuency  /„  after  pass¬ 
ing  through  a  simple  delay  equa¬ 
lizer,  beats  with  the  sideband  F  — 
/„  which  emerges  from  the  band¬ 
pass  filter  (Fig.  80.  The  result  is 
the  .sampling  frequency  (Fig.  81)). 

The  three  photographs  shown  in 
Fig.  0,  illustrate  the  process.  At 
left,  the  picture  signal  has  been 
cut  off  and  only  the  selective  dot 
coverage  is  shown.  The  dot  pat¬ 


tern,  as  laid  down  by  the  trans¬ 
ponder  unit,  has  been  brightened 
up,  in  order  to  facilitate  photo¬ 
graphic  recording.  In  normal  oper¬ 
ation,  the  background  in  the  dotted 
areas  is  no  more  bright  than  in  the 
large  areas. 

It  can  be  seen  that  dots  are  laid 
down  only  at  such  areas  where  high 
definition  is  called  for,  whereas 
large  areas  without  detail  are  free 
from  dots. 

In  the  center,  video  signal  has 
been  added  as  a  faint  modulation, 
but  no  video-delay  is  provided.  It 
can  be  seen  that  the  transponder 
unit  reacts  with  a  delay  of  about  1 
microsecond.  Parts  of  the  video 
signal  are,  therefore,  1  microsecond 
ahead  of  time  and  fall  into  an  area 
that  has  been  wiped  clear  of  dots. 
These  signals  cannot  build  up  to 
full  detail  because  they  do  not  have 
the  benefit  of  deflection  sampling. 

In  the  right-hand  pattern,  the 
video  signal  has  been  sent  through 
a  suitable  delay  line.  The  picture  is 
now  coincident  with  areas  that  have 
been  prepared  by  etching  in  the  dot 
structure.  In  this  ca.se,  full  defini- 
fon  is  obtained.  These  photo¬ 
graphs  serve  to  show  that  it  is  pos¬ 
sible  to  use  deflection  .sampling 
without  introducing  objectionable 
dot  texture  in  large  areas. 

Other  Applications 

The  application  of  dot  arresting 
to  the  pick-up  camera  is  entirely 
feasible.  Te.sts  have  been  made  to 
operate  a  monoscope  that  way,  and 
they  were  generally  successful.  De- 
flection-sampling  in  the  transmitter 
seems  to  promise  some  improve¬ 
ment  of  the  signal-to-noise  ratio,  to 
a  degree  corresponding  to  the 
values  of  brightness  gain  listed 
above.  Another  attractive  feature 
seems  to  be  the  simplification  of 


circuitry,  since  the  use,  without 
change,  of  a  standard  camera  amp¬ 
lifier  appears  possible. 

It  appears  that  the  technique  may 
be  applied  to  color  reception,  mainly 
along  two  lines:  (1)  as  a  method  of 
sampling,  and  (2)  as  a  way  to  im¬ 
prove  light  output. 

If  dot  arresting  were  to  be  used 
for  resampling,  it  becomes  neces- 
•sary  to  apply  it  to  each  of  the  three 
scanning  beams  separately  in  a  3- 
phase  fashion.  This  may  be  done 
by  electrostatic  or  by  electromag¬ 
netic  means,  and  presents  no  partic¬ 
ular  problems  in  the  dichroic  type 
of  color  receiver.  In  a  tri-color 
tube,  however,  some  additional  ele¬ 
ments  for  dot-deflection  may  be  re¬ 
quired  within  the  tube  to  perform 
dot  arresting.  The  external  circuit, 
on  the  other  hand,  may  then  be  re¬ 
duced  by  three  tubes,  now  used  as 
synchronous  detectors. 

Concerning  the  potential  bright¬ 
ness  gain  through  dot  arresting,  it 
should  be  borne  in  mind  that  the  dot 
index  in  the  color  application  is 
twice  as  high  as  for  monochrome, 
due  to  the  slower  sampling  rate*. 
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Front  panel  hai  only  lack  for  phone  Top  elew  of  receWer  cbatiU  shows  coneentlonal  layout  on  standard  rack  panel.  Crystal 
monitor,  gain  control,  and  on-off  switch  at  left  has  fundamental  frequency  of  one-third  difference  of  corrier  end  M 


Remote  Pickup  Broadcast 


Crystal-controlled  26-inc  receiver  can  be  used  by  inexperienced  personnel  to  receive 
remote  broadcasts  from  scenes  of  emergencies,  sporting  events,  and  other  on-the-spot 
affairs.  Extreme  simplicity  insures  reliability  and  ease  of  operation  and  servicing 


SOME  ENGINEERS  at  the  smaller 
broadcast  stations  do  not  ap¬ 
preciate  the  advantages  of  adding 
relay  broadcast  equipment  to  their 
station  facilities.  Such  equipiirent ' 
provides  a  means  for  direct  broad¬ 
cast  from  any  point  where  wire 
lines  are  not  available,  and  is  par¬ 
ticularly  adapted  to  on-the-spot  cov¬ 
erage  of  fires,  floods,  parades,  or 
certain  sports  such  as  golf. 

The  equipment  does  not  have  to 
be  complicated  or  expensive.  Trans¬ 
mitters  are  commercially  available 
but  there  are  no  receivers  on  the 
market  specifically  designed  to  re¬ 
ceive  26-mc  relay  broadcast  signals. 
General  coverage  communications 
receivers  are  not  satisfactory  un¬ 
less  they  are  operated  by  experi¬ 
enced  personnel.  Unfortunately, 
broadcast  control  operators  are  not 
always  trained  in  communications 
techniques  .so  it  is  desirable  to  have 
as  simple  a  receiver  at  the  control 
position  as  possible.  It  should  not 
drift  off  the  signal  or  be  subject  to 
misadjustment. 

Two  such  receivers  are  in  opera- 
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tion  at  WTNR.  One  is  in  a  shielded 
portable  carrying  ca.se  for  use  at 
the  end  of  a  wire  line  near  the  point 
of  origin  of  any  broadcast  and  is 
provided  with  a  v-u  meter  for  use 
in  setting  levels.  Since  a  wire  line 
is  used  only  when  the  special  event 
is  some  distance  from  the  studios, 
another  receiver  was  permanently 
mounted  in  a  rack  in  the  control 
room.  The  two  receivers  are  almost 
identical  and  the  rack  unit  will  be 
described. 

The  receiver  was  designed  with 
simplicity  in  mind.  This  meant 
crystal  control  and  the  elimination 
of  unneces.sary  panel  controls.  The 
photograph  shows  only  an  on-oflf 
switch  and  volume  control  on  the 
front  panel.  When  the  receiver  is 
turned  on,  it  is  always  tuned  on  the 
center  of  the  relay  channel  and  it 
will  not  drift  off  either  in  the 


process  of  heating  up  or  by  oper¬ 
ator  error. 

The  local  oscillator  uses  an  inex¬ 
pensive  8,500-kc  crystal  and  triples 
to  the  low  side  of  the  incoming  sig¬ 
nal  to  avoid  image-frequency  inter¬ 
ference  with  the  27-mc  amateur 
and  diathermy  band.  The  exact 
oscillator  frequency  is,  of  course, 
dependent  on  the  operating  channel 
assigned  by  the  FCC  and  can  be 
found  by  taking  J  of  the  frequency 
470  kc  on  the  low  side  of  the  .■■ignal. 

Noise  Silencer 

Ignition  interference  in  the  26- 
mc  region  makes  a  limiter  a  virtual 
necessity.  After  trying  several 
noi.se-silencer  circuits,  the  one 
shown  in  the  diagram  was  used. 

It  is  well  to  note  that  a  high- 
vacuum  rectifier  makes  a  better 
noise-silencer  diode  than  the  popu¬ 
lar  germanium  diode  due  to  its 
practically  infinite  back  resistance. 
As  a  practical  example,  1N34  diode 
cau.sed  nearly  30-percent  distortion 
when  used  in  this  circuit  as  com¬ 
pared  to  1  percent  when  using  the 
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Trantmitiinq  •quipmant  ior  remote  broadcaits  ie  available  at  reoaonable  cost. 
Receiver  described  iills  need  ior  companion  receivinq  equipment 


Receiver 


6H6.  Since  this  distortion  is  ap¬ 
parent  mostly  at  the  higher  modu¬ 
lation  percentages,  if  the  1N34  is 
used,  the  relay  transmitter  can  not 
be  fully  modulated  without  loss  of 
quality. 

When  using  the  6H6  diode  some 
care  must  be  taken  to  avoid  heater 
hum.  It  was  nece.ssary  to  bias  the 


dlament  winding  center  tap  posi¬ 
tive  a  few  volts  and  bypass  it  to 
ground.  This  also  materially  re¬ 
duces  the  hum  level  in  the  audio 
amplifier  stages. 

The  audio  section  uses  two  pen¬ 
todes  in  a  low-distortion  inverse- 
feedback  circuit.  Even  more  feed¬ 
back  can  be  employed  by  reducing 


the  value  of  the  5-meg  resistor  in 
the  feedback  loop.  This  reduces 
the  overall  audio  gain  and  might  be 
considered  if  the  gain  seems  exces- 
.sive.  There  is  no  practical  advan¬ 
tage,  as  far  as  distortion  is 
concerned,  since  the  distortion  con¬ 
tributed  by  the  audio  stages  is  only 
1.75  percent. 

Alignment  Procedure 

.Alignment  is  best  accomplished 
if  the  relay  transmitter  is  tone 
modulated  and  used  as  a  signal 
source.  If  it  is  not  well  shielded, 
it  should  be  moved  some  distance 
from  the  receiver  to  avoid  overload. 
A  crystal  of  the  proper  frequency 
is  inserted  in  the  crystal  socket  and 
oscillation  checked  by  measuring 
the  grid  voltage  of  the  tripler  stage. 
It  should  be  —  15  V  as  measured  by 
a  vtvm.  The  i-f  transformers  are 
then  aligned  to  the  correct  fre¬ 
quency  by  using  a  standard  signal 
generator. 

The  relay  transmitter  is  turned 
on,  modulated,  and  the  signal  is 
tuned  in  by  varying  the  tuning  of 
the  i-f  transformer  trimmers.  The 
i-f  tuning  is  the  only  tuning  adjust¬ 
ment  that  will  compensate  for  a 
crystal  slightly  off -frequency  so  the 
final  i-f  adjustment  will  be  some 
frequency  around  470  kc.  After  the 
relay  signal  is  located,  all  the  i-f 
and  r-f  trimmers  are  peaked. 
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Azimuth,  range  and  identification  of  a  pilotless  plane  equipped  with  radar  lieacon  can  be 
determined.  Beacon  transmits  reply  automatically  when  interrogated.  Technique  pro¬ 
vides  range  extension  for  a  radar  using  passive  reflection 


Available  space  in  small  pilot- 
,Ies3  aircraft  dictated  the  need 
for  a  radar  transponder  beacon 
with  packaRes  of  extremely  small 
size  which  could  be  tucked  away  in 
fuselape  corners  or  even  in  winy 
sections. 

Several  exislinK  beacons  of  con¬ 
ventional  size  set  a  high  standard 
of  field  performance  and  reliabil¬ 
ity.  This  fact,  in  addition  to  con¬ 
templated  application  to  close-in 
tracking  problems  where  variations 
in  respon.se  time  may  represent  an 
appreciable  source  of  error,  left  no 
room  for  compromise  of  perform¬ 
ance  standards. 
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The  design  to  be  de.scribed  was 
evolved  in  several  model  stages 
during  which  field  experience  was 
accumulated  and  applied  in  over¬ 
coming  early  weak  points.  For  ex¬ 
ample,  6K4  subminiature  tubes 
were  replaced  with  more  rugged 
types  such  as  the  5703.  The  minia¬ 
ture  radar  beacon  represents  a 
thoroughly  reliable  operational 
equipment  typical  of  what  can  be 
accompli.shed  with  modern  minia¬ 


turization  techniques  without  com¬ 
promise  of  reliability  and  perform¬ 
ance  specifications. 

General  Description 

The  purpose  of  the  radar  beacon 
is  to  transmit  automatically  a  reply 
from  an  aircraft  to  various  radar 
signals  and  thereby  extend  the 
radar  range  over  that  obtainable 
with  passive  reflection  alone.  The 
interrogating  source  is  able  to 
identify  as  well  as  determine  the 
azimuth  and  the  range  of  the 
beacon-equipped  aircraft. 

In  addition  to  the  power  supply, 
which  varies  in  detail  according  to 
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FIG.  1 — Major  unit*  oi  Iho  minialuio  radar  boacon.  Shown  from  loll  to  right  arc  tho  tranomittor,  recoivor  and  tunod  cority  and  dotoctor 


TRANSPONDER  BEACON 


the  individual  application,  the  bea¬ 
con  consists  of  three  units;  the  re¬ 
ceiver  tuned-filter  cavity,  the  video 
receiver  and  the  pulse  transmitter. 
The  total  volume  of  the  three  units 
is  83  cubic  in.  and  the  weight 
slightly  under  4  lb.  Figure  1  is  a 
photograph  of  the  three  units. 

The  filter  cavity  is  a  }-wave- 
length  coaxial  cavity  tunable  from 
2,700  to  2,900  me.  Temperature 
compensation  is  obtained  by  mak¬ 
ing  the  outer  shell  of  brass  and  the 
center  rod  of  Invar.  Adjustment 
of  the  threaded  inner  rod  is  made 
through  an  opening  in  one  end. 

An  antenna  input  connector  as¬ 
sembly  contains  an  input  coupling 
loop.  The  output  connector  as.sem- 
bly  contains  a  coupling  loop  and  a 
mounting  for  a  1N21B  crystal.  A 
1-wavelength  choke  removes  r-f 
voltage  from  the  video  cable.  By 
mounting  the  crystal  as  an  integral 


part  of  the  cavity,  a  saving  in  vol¬ 
ume  resulted  compared  with  ar¬ 
rangements  such  as  the  separate 
tunable  crystal  mount  generally 
employed.  The  overall  dimensions 
of  the  cavity  are  4i  by  13  by  34  in. 
and  its  weight  is  0.6  lb. 

Frequency  Drift 

Fre<iuency  drift  of  the  cavity 
does  not  exceed  4  me  over  a  tem¬ 
perature  range  of  100  C.  However, 
when  low  ambient  temperature  is 
anticipated,  it  is  desirable  to  mount 
the  cavity  adjacent  to  the  video  re¬ 
ceiver  so  that  heat  conducted  from 
the  receiver  will  maintain  a  .satis¬ 
factory  minimum  crystal  tempera¬ 
ture  to  avoid  loss  of  sensitivity  and 
increased  noise. 

The  cavity  has  a  bandwidth  of 
10.5  me  maintained  in  production 
to  a  tolerance  of  ±  1.5  me.  Inser¬ 
tion  loss  does  not  exceed  1.5  db. 


The  design  objectives  of  the 
video  receiver  were  to  achieve  in  as 
small  a  package  as  possible  reason¬ 
ably  high  sensitivity,  small  time- 
delay  variation  and  stability  with 
respect  to  voltage  supply  changes. 
For  general  use  it  was  desired  that 
the  receiver  be  fully  responsive  to 
interrogating  pulses  of  1.0  /isec  or 
longer.  A  video  bandwidth  of  200 
kc  is  used  to  obtain  this  response. 
To  lessen  electron  tube  microphon- 
ism,  the  receiver  response  is  atten¬ 
uated  below  15  kc.  Figure  2  shows 
the  frequency-response  character¬ 
istics  of  the  video  stages. 

Figure  3  is  a  schematic  diagram 
of  the  video  receiver.  It  contains 
three  gain  stages  using  a  triode 
input  and  two  pentocle  stages.  The 
circuit  receives  a  negative  pulse 
from  the  output  of  the  crystal.  The 
first  interstage  coupling  utilizes  a 
large  time  constant  to  prevent 
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over-shoot  on  large  input  signals 
when  the  second  grid  is  driven  posi¬ 
tive.  The  second  interstage 
coupling  utilizes  a  short  time  con¬ 
stant,  since  a  negative-going  pulse 
exists  at  this  point.  The  short  time 
constant  provides  the  desired  low- 
frequency  attenuation. 

Output  from  the  third  amplifier 
stage  is  applied  to  the  grid  of  a 
gate  tube  whose  bias  is  controlled 
by  a  potentiometer  divider  from 
the  plate  supply.  This  adjustment 
is  normally  set  to  clip  out  input 
circuit  noise  and  thereby  establish 
a  receiver  threshold  level  slightly 
higher  than  the  input-circuit  noise 
level.  The  minimum  receiver  sensi¬ 
tivity  is  73  db  below  1  watt. 

Output  from  the  gate  tube  is  ap¬ 
plied  to  a  pulse  amplifier  and  then 
to  a  clipper  stage.  These  two  stages 
sharpen  the  leading  edge  of  low- 
input  signal  pulses,  minimizing 
the  variation  of  time  delay  over 
wide  ranges  of  input  signal  levels. 

The  last  two  stages  of  the  re¬ 
ceiver  consist  of  a  blocking  oscil¬ 
lator  and  driver  with  cathode  in- 
put-and-output  coupling.  The  pulse 
transformer  u.sed  is  designed  to 
provide  a  2-fisec  pulse  across  a 
100-ohm  output  resistance.  The  use 
of  a  two-tube  circuit  insures  mini¬ 
mum  delay  in  starting  of  the  block¬ 
ing  oscillator.  At  70  db  below' 
1-watt  r-f  input  the  receiver  delay 
is  0.9  jusec. 

The  receiver  exhibits  good  sta¬ 
bility  of  sensitivity  and  time  delay 
with .  respect  to  supply-voltage 
variation.  Figure  4  shows  the  vari¬ 
ation  of  receiver  time  delay  with 
respect  to  supply  voltages  and  in¬ 
put  signal. 

To  achieve  minimum  size  and  to 
obtain  hermetic  .sealing,  the  re¬ 
ceiver  is  cast  in  Paraplex  P-13 


resin.  The  tubes  and  other  compon¬ 
ents  are  supported  by  a  phenolic 
base.  The  tubes  are  coated  with 
Melcoat  I,  a  resilient  spongy  mate¬ 
rial,  to  provide  thermal  shock  iso¬ 
lation  between  envelopes  and  resin. 
A  metal  header  on  one  end  of  the 
plate  supports  a  coaxial  video-input 
connector,  a  miniature  connector 
for  power  input  and  pulse  output, 
and  a  locking-type  potentiometer 
for  adjusting  the  threshold  level. 

After  potting,  the  receiver  is 
placed  in  a  sheet-metal  container 
painted  black  for  better  heat  dissi¬ 
pation.  The  maximum  internal  hot¬ 
spot  temperature  measured  on  a 
tube  envelope  does  not  exceed  150C 
at  an  ambient  of  65C.  The  receiver 
is  capable  of  operation  for  long 
periods  of  time  at  ambient  temper¬ 
atures  of  at  least  75C. 

The  dimensions  of  the  receiver, 
including  connectors,  are  55  by  21 
by  li  inches.  The  weight  is  1.2  lb. 

The  Transmitter 

The  2C40  lighthouse  tube  in  the 
transmitter,  while  not  designed 
specifically  for  pulsed  application, 
has  been  widely  used  in  both  c-w 
and  pulsed  circuits  at  these  fre¬ 
quencies.  Very  reliable  performance 
has  been  experienced,  providing  it 
is  plate  pulsed  with  at  lea.st  1,200 
volts. 

In  this  radar  beacon,  the  2C40 
tube  is  operated  in  a  conventional 
re-entrant  cavity.  The  outer  case  is 
brass  and  the  inner  conductor  con¬ 
sists  of  a  beryllium  copper-spring 
finger  section  for  contacting  the 
plate  cap  of  the  tube  and  an  Invar 
section  for  temperature  compensa¬ 
tion.  Tuning  of  the  cavity  over  the 
frequency  range  of  2,700  to  2,900 
me  is  accomplished  by  moving  the 
plate-choke  plunger  fingers  with 


an  external  gear  train  and  tuning 
rod.  Power  is  taken  out  of  the  cav¬ 
ity  by  a  capacitance  probe  adjust¬ 
able  from  the  exterior  of  the  cav¬ 
ity.  The  average  peak  power  output 
is  180  watts. 

The  cavity  is  temperature  com¬ 
pensated  for  average  tubes.  With 
tube  selection,  frequency  drift  may 
be  maintained  to  limits  of  ±2  me 
over  an  ambient  range  of  100  C. 
Without  selection,  frequency  drift 
seldom  exceeds  ±  5  me. 

The  schematic  diagram  of  the 
pulse  modulator  is  shown  in  Fig. 
5.  It  consists  of  a  resonant  charg¬ 
ing  system  with  a  pulse-forming 
line  and  a  thyratron  discharge 
tube.  The  plate  of  the  r-f  oscillator 
presents  an  impedance  of  approxi¬ 
mately  1,500  ohms  to  the  modulator 
output. 

Impedance  of  the  pulse-forming 
line  was  first  calculated  for  a  value 
of  15  ohms  and  then  adjusted  ex¬ 
perimentally  to  give  optimum 
power  output  and  spectrum  con¬ 
figuration.  The  output  transformer 
has  a  turns  ratio  of  10.  The  three 
line  capacitors  in  conjunction  with 
the  charging  choke  have  a  resonant 


FIG.  4 — Ellect  ol  lupply  voltage  changei 
on  the  receiver  leneitivity  and  internal 
time  delay 


frequency  of  approximately  1,000 
cycles.  Tube  type  5704  is  a  sub¬ 
miniature  type  used  as  a  hold-olf 
diode.  With  a  modulator  plate 
supply  of  150  volts,  the  line  charges 
to  a  peak  value  of  approximately 
280  volts  and  the  hold-off  diode 
maintains  this  value  until  the  next 
triggering  pulse  occurs. 

Trigger  Pulse 

The  triggering  pulse  from  the 
receiver  is  applied  to  the  grid  of  the 
thyratron  through  a  10-to-l  step-np 
transformer.  This  allows  for  a 
low-impedance  coaxial  cable  con¬ 
nection  of  the  receiver  output  to 
the  transmitter  input. 

A  bias  supply  holds  the  thyratron 
in  a  nonconducting  state  until  the 
application  of  the  trigger  pulse. 
The  transmitter  will  respond  to  in¬ 
terrogation  pulses  at  any  repetition 
rate  up  to  2,000  per  second.  Pro¬ 
tection  of  the  transmitter  from 
overinterrogation  is  accomplished 
through  the  u.se  of  an  overload  re¬ 
lay  in  the  plate  circuit  of  the  modu¬ 
lator.  The  relay  is  connected  in 
buzzer  fashion  so  that  it  continues 
to  close  the  circuit  until  the  over¬ 
interrogation  ceases. 

The  transmitter  r-f  output  spec¬ 
trum  is  .shown  in  Fig.  6.  The  nom¬ 
inal  output  pulse  width  is  0.65 
ii-sec  giving  a  spectrum  width  of 
approximately  3  me.  The  ratio  of 
the  major  lobe  to  the  highest  minor 
lobe  is  11  db. 


The  internal  delay  of  the  trans¬ 
mitter  is  approximately  0.1  a.sec  .so 
that  the  over-all  beacon  internal 
delay  is  1  |x.sec. 

The  modulator  components  are 
mounted  on  a  metal  chassis  and 
with  the  exception  of  the  thyratron 
and  overload  relay  are  potted  in 
Melpak  IV-M  casting  resin.  The 
high  voltage  lead  is  brought  out  the 
side  of  the  modulator  block  for 
connection  to  the  plate  end  of  the 
r-f  cavity. 

The  modulator  and  cavity  are 
mounted  in  a  rectangular  metal 
box.  The  power  and  trigger  input 
is  made  through  a  7-pin  miniature 
connector  on  the  end  of  the  case. 
The  cavity  is  tuned  from  the  same 
end  by  means  of  a  screw-driver 
adjustment.  Supply  leads  are  by¬ 
passed  by  a  set  of  capacitors  in  the 
bottom  of  the  case.  The  r-f  output 
connector  is  on  the  side  of  the  case. 
The  dimensions  of  the  transmitter 
are  71  by  3A  by  18  in.  and  the 
weight  is  21  lb. 

The  complete  beacon  requires  a 
plate  supply  of  150  v  at  12  ma 
when  operating  at  a  pulse  repeti¬ 
tion  rate  of  800.  A  negative  bias 
supply  of  22.5  to  30  v  at  3  ma  and 
a  heater  supply  of  6  v  at  3  amp 
are  required.  The  high-voltage 
plate  supply  may  be  obtained  from 
a  vibrator,  dynamotor  or  batteries. 
One  installation,  requiring  only  30 
minutes  of  operating  time,  utilizes 
hearing-aid  type  batteries.  In  this 


FIG.  S — Photo  oi  transmitted  spectrum 


case,  two  battery  packs,  each  the 
size  of  the  video  receiver,  supply 
plate  power  and  a  Willard  type- 
NT6  storage  battery  supplies  the  3 
amp  required  for  the  heaters. 

The  small  volume  requirements 
prohibited  the  use  of  shock  or  vi¬ 
bration  isolators.  Potting  of  the 
receiver  in  resilient  casting  resin 
aided  in  reducing  microphonism. 
All  units  of  the  equipment  may  be 
mounted  directly  to  a  surface  of 
the  aircraft.  The  equipment  wi? 
perform  as  intended  under  condi¬ 
tions  of  at  least  lOg  vibration  in 
any  plane  anJ  will  withstand  at 
least  50g  .shock  in  any  direction. 

The  equipment  will  operate  satis¬ 
factorily  in  ambient  temperatures 
ranging  from  —  40  to  +  76  C  and 
at  altitudes  up  to  60,000  feet.  The 
types  of  antenna  employed  vary 
with  individual  applications.  Quar¬ 
ter-wave  stubs  are  frecjuently  used. 

Coding 

Coding  circuits  have  not  been  in¬ 
corporated  in  order  to  keep  the  size 
of  the  equipment  to  an  absolute 
minimum.  The  addition  of  code¬ 
recognition  circuits  in  the  receiver 
and  code-generating  circuits  in  the 
transmitter  is  possible  with  some 
modification. 

This  equipment  is  based  upon  an 
original  Naval  Research  Labora¬ 
tory  design  by  C.  R.  Ahern  to 
whom  full  credit  for  the  basic  work 
is  acknowledged. 
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Improving  PROGRAM 


1 


Use  of  delay  limiter  described  prevents  sideband  splatter  on  crowded  a*in  broadcast 
channels  effectively  an<l  economically.  Fringe  area  reception  is  improved,  overmodula¬ 
tion  peaks  are  reduced  in  number  and  total  modulation  energy  is  greater 
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CERTAIN  BROADCAST  peak-limit¬ 
ing  amplifiers  are  often  unsat¬ 
isfactory  on  the  present  crowded 
and  competitive  a-m  broadcast 
channels  where  sideband  splatter 
has  to  be  prevented  to  avoid  inter¬ 
ference  with  nearby  adjacent-chan¬ 
nel  stations  and  maximum  program 
level  is  imperative  for  effective 
coverage. 

As  far  as  coverage  is  concerned, 
it  would  be  possible  simply  to  ad¬ 
just  the  limiter  output  to  the  100- 
percent  modulation  point  and  to  in¬ 
crease  the  input  to  get  a  high  aver¬ 
age  modulation.  Most  listeners 

The  author  wan  formerly  assistant  pro¬ 
fessor  of  electrical  em^ineerlng:  at  Worces¬ 
ter  Polytechnic  Institute,  W’oroester,  Mass. 


would  never  notice  the  distortion. 
In  this  case,  the  transmitter  would 
be  overmodulated  for  several  peaks 
of  each  loud  beat  of  music.  Even 
some  of  the  new  limiters  are  sub¬ 
ject  to  this  criticism  since  they 
avoid  transient  distortion  known  as 
“plop”  or  “thump”  by  using  an  at¬ 
tack  time  of  50  to  100  milliseconds. 
This  practice  gives  rise  to  radia¬ 
tions  on  several  adjacent  channels 
with  serious  consequences. 

The  device  to  be  described  is  the 
result  of  efforts  to  improve  the  op¬ 
eration  of  the  limiter  in  use  at 
WARE,  rather  than  incur  the 
greater  expense  of  a  limiter  that 
would  meet  our  requirements. 


The  goal  set  was  the  fulfillment 
of  the  requirements  set  forth  by 
Maxwell';  es.sentially  zero  attack 
time  to  prevent  even  occasional 
overmodulation,  flat  output  level 
characteristic,  and  elimination  of 
transients.  Any  one  requirement 
may  be  obtained  easily  at  the  ex¬ 
pense  of  the  others. 

The  delay  limiter  was  developed 
to  enable  the  standard  limiter  to 
provide  zero  attack  time  with  the 
least  possible  detriment  to  the  .sec¬ 
ond  two  requirements.  Flat  output 
level  and  elimination  of  transients 
may  be  secured  by  proper  adjust¬ 
ment  and  balance  of  a  good  stand¬ 
ard  limiter. 


FIG.  1— Circiill  to  produce  increaee  in  onnplituda  oi  output  tine  FIG.  2 — Delayed  itandard  tiqnal  and  accelerating  pulte.  Upper  wore 
wore  at  it  goet  through  lero  it  the  type  produced  by  the  circuit  oi  Fig.  1 
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LIMITER  PERFORMANCE 


Chassli  layout  of  compUto  delay  Umilor.  Delay  lino  colli  can  bo  loon  proiocl- 
Inq  through  tho  chauii 


Audio  and  monitor  rack  with  standard  Umitor 
at  top.  Delay  limiter  is  in  the  bottom  panel 


Panel  ol  complete  delay  limiter  ihowinq  linqle  control.  Linear  compreeeion 
icale  is  obtained  by  uilnq  expanded  meter  scale 


To  study  the  dynamic  perform¬ 
ance,  a  standard  signal  is  desirable. 
The  circuit  shown  in  Fig.  1  pro¬ 
vides  a  sine  wave  whose  amplitude 
can  be  increased  by  a  known  amount 
on  an  impulse  from  an  oscillograph 
switch,  the  increase  occurring 
where  the  wave  crosses  the  zero 
axis.  The  upper  wave  in  Fig.  2 
shows  the  type  of  signal  produced. 

The  need  for  such  an  electronic 
switch  is  shown  by  the  initial  tran¬ 
sient  in  Fig.  3.  The  entire  wave¬ 
form  is  the  response  of  the  limiter 
as  it  was  received  from  the  factory 
to  a  sudden  6-db  increase  above 
limiting  threshold  in  a  360-cycle 
wave.  Aside  from  the  mechanical 
switching  difficulties  are  the  defects 
of  the  limiter  itself:  3.7-db  over¬ 
shoot,  about  20-milliseconds  attack 
time  and  a  control  ratio  (increase 
in  input  over  increase  in  output) 
of  5.5.  Such  operation  cannot  pro¬ 


vide  much  increase  in  program  level 
without  serious  overmodulation 
splatter  on  other  stations. 

Circuit  Development 

If  the  input  signal  to  the  limiter 
were  fed  through  a  delay  line  and 
the  control  bias  were  obtained  from 
a  separate  amplifier  fed  from  the 
input  to  the  delay  line,  the  limiter 
should  be  able  to  anticipate  peaks. 
This  simple  idea  is  likely  to  result 
in  overcontrol  and  was  discarded 
in  favor  of  the  pulse  method  to  be 
described,  which  simply  speeds  up 
the  action  of  the  regular  limiter. 

Consider  a  limiter  having  the 
general  type  of  circuit  shown  in 
Fig.  4.  Voltage  divider  R.-R,  pro¬ 
vides  a  diode  bias  so  that  the  lim¬ 
iter  gain  will  be  constant  up  to 
the  limiting  point  at  which  the 
diodes  conduct,  producing  a  gain 
control  bias  for  the  control  tube  or 


tubes  I’,.  In  general,  the  larger  this 
diode  bias  is  in  comparison  to  the 
control  tube  bias,  the  greater  will 
be  the  control  ratio  or  the  flatter 
will  be  the  output  level  character¬ 
istic. 

The  diodes  operate  on  peaks  and 
because  a  finite  time  always  is  re¬ 
quired  to  charge  C„  one  or  more 
peaks  get  through  the  limiter  be¬ 
fore  gain  reduction  is  complete, 
as  shown  in  Fig.  3.  If  the  diode 
delay  bias  could  be  reduced  mo¬ 
mentarily  just  prior  to  the  peak  of 
a  too  large  signal  wave,  the  diodes 
could  rectify  on  the  increasing 
slope  of  the  large  signal  and  would 
have  C,  charged  to  a  sufficient  de¬ 
gree  to  anticipate  the  peak  without 
resorting  to  a  clipping  action. 
This  reduction  in  bias  is  accom¬ 
plished  by  a  pulse  circuit,  as  shown 
in  Fig.  6. 

A  block  diagram  of  the  whole 
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FIG.  3 — Pariormonce  of  a  iactory.<i<liuite<l  ttandard  p«ok  limilar  to  a  ludden  S^db 
increase  above  threshold. 


FIG.  4 — general  type  oi  standard  limiter 
circuit  lor  adaptinq  to  delay  limiter 


device,  Fig.  5,  will  perhap.s  best 
explain  its  operation.  The  heart  of 
the  circuit  is  the  0.25-millisec¬ 
ond  delay  line,  repre.senting  with 
lumped  constants,  a  distortionless 
telephone  line.  The  number  of  ele¬ 
ments  determine  the  cut-oflf  fre¬ 
quency,  about  27,000  cycles  here. 

To  make  up  for  the  delay  line 
losses,  an  additional  stage  was 
added  and  this  provided  an  oppor¬ 
tunity  to  provide  compression  to 
aid  the  peak  limiting.  The  bias  am¬ 
plifier,  fed  from  the  cathode  of  the 
6L7,  supplies  the  age  bias  and  a 
monitoring  output,  as  well  as  sup¬ 
plying  undelayed  signal  to  operate 
the  pulse-forming  circuit  shown  in 
Fig.  6. 

In  the  pulse-forming  circuit,  the 
1N56  and  its  R-C  load  provide  a 
voltage  for  the  grid  of  one-half  a 
6SN7,  which  follows  the  envelope 
of  the  signal  at  least  on  the  in¬ 
creasing  side.  For  any  steady  sig¬ 
nal  level  the  6SN7  is  at  or  near  cut¬ 
off  by  virtue  of  its  high  bias  resis¬ 
tor.  On  any  sudden  increase  in 
signal,  however,  the  tube  will  con¬ 
duct  until  the  0.5-^if  cathode  capaci¬ 
tor  is  charged,  dragging  down  the 
diode  bias  of  the  standard  limiter 
before  the  peak  of  the  delayed  sig¬ 
nal  reaches  the  output  of  the 
limiter.  No  attempt  was  made  to 
use  full-wave  rectification  but  po¬ 
larities  were  carefully  cho.sen  so 
that  this  speed  up  acts  on  the  nega¬ 
tive  modulation  peaks.  A  few  peaks 
above  100-percent  positive  modu¬ 
lation  cause  no  harm.  As  additional 
insurance  against  negative  over¬ 
modulation,  an  adjustable  clipper 
is  used  which  does  not  operate  on 
any  steady-state  signal  but  only 

no 


before  the  6L7  gain  is  automatically 
reduced.  Even  then  the  tops  of 
high  peaks  are  not  really  clipped 
but  only  rounded. 

Three  time  constants  are  used 
to  provide  correct  operation  with 
all  types  of  program  material. 
First,  the  standard  peak  limiter  has 
essentially  zero  attack  time,  and 
its  release  time  is  usually  set  about 
0.25  second.  Second,  the  6L7  age 
has  an  attack  time  of  approxi¬ 
mately  one  second,  controlled  by  the 
0.25-/if  capacitor  and  its  2-meg¬ 
ohm  charging  resistor.  Recovery 
time  is  twice  as  long.  Third,  when 
a  high  level  continues  for  several 
seconds,  the  4-i*f  capacitor  be¬ 
comes  charged,  preventing  full-gain 
recovery  for  ten  or  fifteen  seconds. 

Adjustment  and  Operation 

Figure  7  shows  the  complete  dia¬ 
gram  of  the  added  unit  used.  The 
adjustment  of  the  input  signal  level, 
input  to  bias  amplifier  controlled  by 
R„  age  voltage  controlled  by  R,  and 
the  bias  on  the  pulse  amplifier  con¬ 
trolled  by  Rn  are  somew’hat  inter¬ 
related  and  must  be  adjusted  with 
care.  It  was  found  that  the  highest 
signal  received,  —20  db,  would  al¬ 
low  a  compression  of  12  db  with 
no  more  than  2-percent  distortion. 
The  meter  in  the  cathode  circuit 
of  the  6L7  provides  a  measure  of 
compression  once  calibrated. 

Flatness  of  age  characteristic  is 
controlled  by  R,.  A  high  setting  of 
R.;  requires  a  high  setting  of  the 
input  voltage  from  R,.  Since  a  com- 
pre.ssion  action  rather  than  a  limit¬ 
ing  action  is  wanted  here,  Rj  should 
be  set  low  enough  to  give  a  gradual 
gain  reduction.  Finally  R,  may  be 


FIG.  S — Block  diagram  oi  delay  llmilei 


FIG.  E — Pulse-iorminq  circuit  uied  in 
delay  limiter 


set  SO  that  the  pulse  tube  is  com¬ 
pletely  nonconducting  except  for 
sudden  increases  in  program  level. 
An  oscilloscope  on  the  diode  bias 
of  the  standard  limiter  is  useful. 

A  desirable  form  of  pulse  is 
shown  in  Fig.  2  in  relation  to  a 
suddenly  increased  500-cycle  signal 
out  of  the  delay  line.  The  single 
panel  control  shown  in  the  photo¬ 
graph  is  the  input  to  the  bias  ampli¬ 
fier  R,.  This  control  in  practice  pro¬ 
vides  an  adjustment  of  the  aver¬ 
age  compression  carried  and  is  set 
to  zero  when  making  over-all  noise 
and  distortion  measurements. 

The  oscillogram.  Fig.  2,  shows 
that  the  pul.se  starts  only  a  few 
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degrees  after  the  signal  goes 
through  zero  in  a  direction  such 
as  to  produce  negative  modulation. 
If  the  polarity  of  the  standard  sig¬ 
nal  were  reversed,  making  the  first 
large  peak  in  such  a  direction  as  to 
produce  negative  modulation,  the 
pulse  would  start  only  a  few  de¬ 
grees  after  the  previous  zero.  In 
this  case,  the  pulse  reaches  its  peak 
of  32  volts  about  30  degrees  or  0.17 
milli.second  before  the  peak  of  the 
input  signal  to  the  limiter.  The 
bias  on  the  limiter  diodes  is  then 
decreased  from  its  normal  75  volts 
to  43  volts. 

If  the  bias  voltage  during  a  pulse 
is  X  volts,  limiting  action  will  start 
when  the  instantaneous  value  of  the 
input  signal  is  j/75  of  the  normal 
peak  threshold  value  and  should  be 
complete  by  the  time  the  first  peak 
is  reached.  Successive  pul.ses  after 
the  first  are  unnece.ssary  and  per¬ 
haps  undesirable  since  they  reduce 
the  steady-state  output  below  the 
normal  value.  The  oscillogram  is 
not  long  enough  to  show  the  com¬ 
plete  disappearance  of  these  pulses 
when  the  slow  age  has  reduced  the 
gain  of  the  input  6L7. 

Performance 

The  unit  has  been  used  in  con¬ 
junction  with  a  Raytheon  limiter 
amplifier  and  listener  response  has 
been  gratifying.  In  many  fringe 
areas  where  the  measured  field 
strengths  of  other  stations  are 
2  or  3  time.s  the  strength  of  VV'ARE. 


we  have  been  reported  as  the  loud¬ 
est  signal  on  the  band.  This  is 
probably  due  not  so  much  to  the 
fact  that  the  output  of  the  limiter 
can  be  set  3  or  4  db  higher  without 
overmodulation  as  it  is  due  to  the 
reduction  of  dynamic  range  by  the 
compressor.  Since  the  service  area 
of  a  class  II,  III  or  IV  station  is 
protected  from  interfering  co¬ 
channel  signals  only  in  excess  of 
—  26  db  (20  to  1  field  strengths), 
there  is  not  much  point  in  pre¬ 
serving  a  dynamic  range  of  more 
than  20  db.  The  time  constant  of 
the  automatic  gain  control  of  the 
6L7  input  stage  serves  to  bring 
the  weaker  portions  of  a  program 
out  of  the  mud  and  in  general  leads 
to  greater  listener  satisfaction. 

A  more  scientific  test  was  made 
with  a  ten-minute  taped  program. 
It  was  played  through  once  using 
the  .standard  limiter  alone  and 
again  using  the  complete  equip¬ 
ment.  Thirty  overmodulation  peaks 
as  indicated  by  the  modulation 
monitor  flashing  lamp  were  ob¬ 
served  in  the  former  case,  and  only 
three  using  the  delay  line  limiter. 
Furthermore,  the  total  modulation 
energy  as  indicated  by  a  thermal 
integrating  wattmeter,  was  53  per¬ 
cent  greater  than  for  the  standard 
limiter.  In  both  cases  the  limiter 
amplifier  was  operated  with  5-db 
maximum  limiting  and  when  the 
delay  limiter  was  used  its  average 
compression  was  6  db  in  addition. 

A  simultaneous  oscillogram  of 


output  signal  and  pulse  voltage 
when  the  unit  was  operated  on  pro¬ 
gram  with  more  than  10  db  peak 
limiting  is  interesting,  as  shown 
in  Fig.  8.  Note  that  practically 
none  of  the  negative  signal  peaks 
exceed  the  100-percent  modulation 
line  but  that  many  peaks  extend 
above  the  100-percent  positive  mo¬ 
dulation  line.  Since  the  limiter  ac¬ 
tion  is  designed  to  anticipate  nega¬ 
tive  modulation  peaks  only,  positive 
overshoot  may  be  expected.  Proi>er 
choice  of  input  signal  polarity  when 
positive  and  negative  peaks  are  un¬ 
equal  may  result  in  considerable  in¬ 
crease  in  volume  level. 

Further  Derelopment 

Oscillograms  taken  with  the 
standard  test  signal  were  some¬ 
what  disappointing  in  that  they 
showed  an  overshoot  for  a  small 
fraction  of  a  cycle.  Increased  de¬ 
lay  may  be  necessary  here  or  per¬ 
haps  the  pulse  circuit  should  be  fed 


FIG.  8 — Proqram  pariormanc*  of  doloy 
limiter  ihowinq  accalarotinv  puUee  ior 
10  to  IS^db  limiting 


from  a  cathode  follower  to  avoid 
output  transformer  phase  shifts. 

To  prevent  a  transient  rattle  in 
the  limiter,  it  is  essential  that  the 
gain-controlled  tubes  be  balanced 
for  small  and  large  signals  as  well 
as  for  static  current.  Individual 
cathode  and  screen  adjustment  to¬ 
gether  with  means  for  detecting 
dynamic  balance  are  being  installed. 

A  u.seful  addition  would  be  some 
means  of  .selecting  the  polarity  of 
the  incoming  signal  such  that  the 
larger  peak  would  always  give  posi¬ 
tive  modulation.’ 

RU’ERE.VCES 

(1)  D.  El  Maxwell,  Dynamic  Perform¬ 
ance  of  Peak-Dlmiting  Ampliflere,  Proc. 
IRE.  Nov.  1347. 

(2)  R.  P.  Crosby,  Automatic  Phase  Re¬ 
versal  Amplifler,  ElLBCTRONica,  14,  p  44, 
Oct,  1941. 


ELECTRONICS  — September,  /95r 


in 


- MULTIPLEXING 

How  resonant  cavities  can  be  employed  to  give  good  isolation  between  channels,  no  signal 
loss,  sufficient  band  pass,  simple  tuning  and  no  interference  in  receiver  circuit.  Disad¬ 
vantages  of  other  possible  methods  are  discussed 


SINCE  THE  CONCLUSION  of  World 
War  II,  progress  has  been 
made  on  multiplexing  and  duplex¬ 
ing  equipments  in  connection  with 
utilizing  the  microwave  spectrum 
for  communications.  The  informa¬ 
tion  presented  in  this  paper  was 
obtained  as  a  result  of  experimental 
work  to  determine  the  best  method 
of  combining  simultaneously  sev¬ 
eral  modulated  r-f  signals  in  a 
single  microwave  transmission  line 
for  communication  purposes. 

Several  possible  methods  of  com¬ 
bining  with  a  frequency-sharing 
principle  are  as  follows:  use  of  the 
hybrid  T,  directional  couplers,  line 
stretchers,  tunable  stubs,  multiple- 
feed  antennas,  band-pass  or  band- 
reject  cavities  and  various  special 
devices  for  setting  up  and  control¬ 
ling  standing  waves. 

Use  of  hybrid  T  and  directional 
couplers  was  disregarded  because 
the  incident  energy  splits  up  into 
two  parts  and  normally  results  in 
an  undesirable  3-db  lo.ss  per  coupler 
or  T  unless  auxiliary  equipment  is 
used  to  recombine  the  divided  en¬ 
ergy  in  the  proper  phase. 

The  first  attempt  at  double  com¬ 
bining  was  to  u.se  a  line  stretcher. 


Figure  lA  shows  a  simple  sche¬ 
matic  diagram  of  the  laboratory 
setup.  Varying  the  length  of  the 
line  stretcher  has  an  effect  on  both 
the  power  output  and  the  crosstalk 
between  channels.  Since  tuning 
both  klystrons  for  maximum  power 
output  results  in  a  minimum  of 
crosstalk,  this  is  the  proper  condi¬ 
tion  to  achieve. 

The  overall  results  indicate  a 
crosstalk  ratio  of  47.5  db  which 
represents  a  higher  degree  of  cross¬ 
talk  than  can  be  tolerated.  Also, 
there  was  evidence  of  klystron  fre¬ 
quency  pulling  so  the  method  was 
disregarded. 

Figure  IB  shows  a  triple  com¬ 
biner  using  line  stretchers.  When 
attempting  to  combine  three  or 
more  generators  by  this  method, 
each  generator  with  its  line 
stretcher  must  cause  a  high  im¬ 
pedance  to  appear  at  the  T  junction 
to  the  other  signals.  Therefore,  a 
match  can  no  longer  be  obtained  by 
adjusting  the  line  stretcher  over  a 
small  range  because  the  line 
stretcher  must  be  long  enough  to 
accumulate  enough  wavelengrths  to 
reject  two  or  more  frequencies. 
Because  the  combiners  had  to  be  so 


large  in  size  and  were  extremely 
difficult  to  tune,  they  were  finally 
disregarded. 

Stub  Tuners 

The  next  series  of  tests  was  per¬ 
formed  with  stubs  using  a  special 
double  combiner  built  for  the 
purpose,  see  Fig.  2A.  Here  each 
stub  must  reject  one  frequency  and 
pass  one  frequency  for  proper  oper¬ 
ation.  Lengths  of  the  .stubs  are 
L,  =  (2n,  -  l)X„/4  =  2m,  Wi 
L,  =  (2n,  -  2)X,6/4  =  2m,X„/4 
Each  of  these  equations  has  two 
unknowns  and  a  simple  solution  for 
n  and  m  could  be  found  graphically 
or  by  trial  and  error.  For  a  three- 
stub  tuner,  each  stub  must  reject 
two  and  pass  one  frequency  and  the 
solution  for  L  becomes  increasingly 
difficult. 

It  was  found  best  to  tune  the 
klystron  plunger  for  maximum  out¬ 
put  from  the  klystron  and  leave  it 
there  while  the  stubs  were  adjusted 
and  the  other  dimensions  changed 
a.s  desired. 

If  the  distance  between  the  gen¬ 
erators  and  the  T  junction  is 
varied,  tuning  of  the  stub  is 
affected.  However,  for  certain  spac- 
ings  of  the  klystrons  to  the  T  junc¬ 
tion,  the  stubs  had  practically  no 
effect  and  preliminary  indications 
were  that  the  generators  were  oper¬ 
ating  properly. 

The  real  reason  for  disregarding 
stub  tuning  is  that  an  excessive 
number  of  stubs  is  required 
for  even  a  reasonable  number  of 
channels.  The  formula  relating  the 
number  of  channels  to  the  number 
of  stubs  required  is 

(n  —  1)  n  =•  i 

where  n  is  the  number  of  channels 
and  k  is  the  number  of  stubs  re- 


FIG.  1 — DoubI*  combiner  uainq  on*  lino  itrotchor  (A)  and  triplo  comblnor  using  Ilns 
stntchora  (B) 
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KLYSTRONS 


HG.  2 — Combiner  uainq  tunable  ilube  ior  two  cbanneU  (A)  and  iixed-tuned  double 
combiner  with  notched  T  (B) 


quired.  Thus,  for  six  channels,  30 
stubs  are  required. 

After  stubs  were  eliminated 
from  consideration,  line  stretchers 
were  reconsidered  except  that  now 
the  conventional  types  of  line 
stretchers  were  replaced  with 
waveguide  spacers. 

A  waveguide  spacer  is  a  flat 
piece  of  metal  of  any  given  thick¬ 
ness  whose  outer  dimensions  per¬ 
mit  it  to  be  screwed  between 
waveguide  flanges  and  whose  inner 
dimensions  are  the  same  as  the 
waveguide.  In  effect  it  is  a  small 
transformer  at  short  wavelengths. 

Advantages  of  using  spacers  are 
that  they  can  always  be  constructed 
short  in  length  and  their  mechani¬ 
cal  and  electrical  length  is  easily 
measured.  Disadvantages  are  that 
they  cannot  be  adjusted  as  easily 
and  continuously  as  most  conven¬ 
tional-type  line  stretchers  which 
means  that  many  spacers  of  differ¬ 
ent  lengths  should  be  kept  on  hand 
at  all  times  if  they  are  to  be  used. 

Fixed-Tuned  Combiners 

Using  the  waveguide  spacers  and 
conventional  starting  sections 
(pieces  of  waveguide  that  hold  the 
generator  and  start  the  energy 
down  the  waveguide) ,  several  fixed- 
tuned  combiners  were  developed. 
The  final  version  of  the  double  com¬ 
biner  is  shown  in  Fig.  2B.  The 
lower  frequency  channel,  in  this 
case  8,300  me,  is  the  channel  that 


always  has  the  largest  amount  of 
crosstalk. 

The  crosstalk  on  both  klystrons 
can  be  better  than  60  db  down  if 
the  klystrons  are  spaced  200  me 
apart  If  they  are  spaced  closer 
than  200  me,  then  a  loss  in  power 
between  two  and  three  db  will  also 
decrease  the  crosstalk  to  the  indi¬ 
cated  value. 

A  triple  combiner  was  developed 
next  using  the  same  principles.  It 
worked  satisfactorily  and  all  cross¬ 
talk  readings  were  better  than  68 
db  below  the  signal  level.  It  must 
be  kept  in  mind,  however,  that  the 
double  and  triple  combiners  de¬ 
scribed  depend  on  a  frequency  sepa¬ 
ration  of  200  me  to  keep  the  cross¬ 
talk  down  to  68  db. 

It  is  still  not  known  what  kind  of 
impedance  the  complete  combiner 
would  present  to  an  incoming  sig¬ 
nal  when  this  combiner  is  used  as 
part  of  a  duplexer.  If  the  incoming 
signal  were  close  in  frequency  to 
one  or  all  of  the  transmitter  fre¬ 
quencies,  it  is  likely  that  the  weak 
received  signal  would  be  lost  in  the 
transmitter  plumbing. 

Multiple-feed  antennas,  one  an¬ 
tenna  for  transmitted  signals  and 
one  for  received  signals,  were  dis¬ 
regarded  because  the  coupling  be¬ 
tween  the  two  antennas  would  be 
excessive.  Undesired  transmitted 
signals  would  get  into  the  receiver 
circuit  at  an  excessively  high  signal 
level  and  cause  crosstalk. 


By  WILLIAM  L.  FIRESTONE 

ifierountvt  Bnghneering 
Motorola,  Ine. 

Chicago,  III 


Many  experiments  were  run  us¬ 
ing  every  kind  of  cavity  from  a 
cylindrical  tunable  resonant  cavity 
of  high  Q  to  rectangular  semitun- 
able  resonant  cavities  of  low  Q.  At 
all  times,  the  spacing  of  the  kly¬ 
stron  to  the  cavity  was  kept  in 
mind  and  the  waveguide  spacing 
between  channels  properly  adjusted. 
Many  different  klystrons  had  to  be 
used  in  any  given  setup  to  prove 
that  any  arbitrary  klystron  would 
work  properly  in  any  position  or 
have  sufficient  power  output  and 
f-m  modulation  capabilities  without 
excessive  frequency  pulling. 

Resonant  Cavities 

Band-pass  and  band-reject  cav¬ 
ities”*  are  in  reality  filters.  They 
are  called  cavities  because  at  micro- 
wave  frequencies  the  filters  take 
the  form  of  partially  enclosed  sec¬ 
tions  of  hollow  waveguide. 

The  ideal  rejection  filter  would 
reflect  perfectly  within  a  certain 
band  and  pass  perfectly  outside  of 
this  band.  Series-resonant  circuits 
placed  at  quarter-wave  intervals 
along  the  waveguide,  properly  dis- 


FIG.  3 — Block  diaqroau  oi  combioon 
uainq  band-ralocl  fUlors;  (A)  two  ckaa- 
nob.  (B)  Ihroo  chonnoti 
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tributed  in  impedance  and  all  tuned 
close  to  the  center  frequency  of  the 
channel  to  be  rejected,  accomplish 
this  end. 

The  ideal  band-pass  filter  would 
pass  perfectly  within  a  certain 
band  and  reject  perfectly  outside  of 
this  band.'  *  This  can  be  done  by 
using  two  resonant  irises  separated 
approximately  by  a  half  wave¬ 
length.  The  irises  form  a  resonant 
cavity  and  are  coupled  to  the  next 
pair  of  resonant  irises  by  a  quarter 
wavelength. 

Any  number  of  pairs  of  irises 
could  be  cascaded  to  give  the 
proper  band-pass  characteristics  al¬ 
though  the  higher  the  Q  of  the  in¬ 
dividual  cavities,  and  the  greater 
the  number  of  them,  the  greater 
would  be  the  insertion  loss.  This 
is  true  because  as  the  Q  is  in¬ 
creased  in  waveguide  cavities,  the 
coupling  is  automatically  decreased, 
thereby  increasing  the  insertion 
loss.  Also,  insertion  losses  are  addi¬ 
tive  for  series  cavities. 

Figure  3A  shows  a  block  dia¬ 
gram  of  a  combiner  using  band-re¬ 
ject  filters  for  two  channels.  If 
each  filter  has  a  high  enough  rejec¬ 
tion  to  the  unwanted  signal  and  a 
low  enough  insertion  loss  to  its  own 
transmitter  signal,  the  solution  of 
the  combiner  is  easily  obtained. 

Figure  3B  shows  a  block  diagram 
of  a  combiner  using  band-reject 
filters  for  three  channels.  Six  filt¬ 
ers  are  now  required.  If  the  fre¬ 
quencies  are  spaced  in  some  for¬ 
tuitous  manner,  it  may  be  possible 
to  reject  several  frequencies  with  a 
single  rejection  cavity  having  the 
proper  rejection  range. 

Assuming  no  special  simplifica¬ 
tions  are  made  in  respect  to  fre¬ 
quency  allocation  and  that  each 
cavity  is  designed  to  do  a  single 
job  as  indicated,  the  number  of  re¬ 
jection-type  cavities  or  filters  re¬ 


quired  is  indicated  in  Table  I. 

The  table  shows  that  the  number 
of  cavities  required  to  combine  sev¬ 
eral  channels  becomes  excessive. 
The  number  of  stubs  required  is 
the  same  as  the  number  of  filters 
required  for  a  given  number  of 
channels,  which  is  to  be  expected 
since  each  stub  and  each  rejection 
cavity  have  the  same  purpose, 
namely  to  pass  one  frequency  and 
reject  another.  Their  manner  of 
accomplishing  this  purpose  is 
different. 

From  Fig.  3B,  it  can  be  seen  that 
if  frequency  /,  is  lower  than  all 
other  frequencies,  the  two  filters  in 
its  channel  could  be  combined  into 
one  low-pass  filter  and  thereby  re¬ 
ject  f,  and  /,.  Similarly,  if  /,  were 
higher  in  frequency  than  all  other 
frequencies,  then  it  would  be  pos¬ 
sible  to  replace  the  two  filters  in 
the  /.  channel  by  one  high-pass 
filter  and  thereby  reject  A  and 
It  is  important  to  note  that  using 
this  procedure  would  simplify  the 
number  of  filters  only  in  the  high¬ 
est  and  lowest  frequency  channels 
and  could  not  reduce  the  number  of 
filters  in  all  other  channels. 


The  final  system  that  was  worked 
out  as  being  the  best  for  multiplex¬ 
ing  with  a  high  degree  of  isolation 
between  channels  and  without  ex¬ 
cessive  signal  loss  is  very  similar 
to  that  proposed  by  A.  J,  Fox  ex¬ 
cept  that  all  of  the  details  and  di¬ 
mensions  of  a  practical  system  have 
been  determined. 

Final  System 

In  the  final  version  of  the  system, 
three  transmitters  and  three  re¬ 
ceiver  channels  were  all  connected 
to  the  main  line.  Figure  4A  shows 
the  physical  arrangement  of  cavi¬ 
ties  in  a  less  complex  system  utiliz¬ 
ing  three  transmitters  and  only  one 
receiver.  Figure  4B  is  a  schematic 
diagram  of  the  simpler  system. 

The  receiver  channels  consist  of 
three  cavities  X,/4  coupled.  Each 
.section  has  a  Q  of  150.  This  com¬ 
bination  results  in  a  band-pass 
characteristic  which  is  sufficiently 
wide  and  also  permits  the  received 
signal  to  go  through  with  less  than 
two  db  of  loss.  It  also  sufficiently 
attenuates  the  transmitter  signals 
so  as  to  permit  no  interference 
effects  in  the  receiver  circuit. 

The  transmitter  channels  have 
single  waveguide  cavities  with  a  Q 
of  100.  This  value  of  Q  is  sufficient 
to  keep  other  signals  out  to  such 
an  extent  that  the  cross  modulation 
is  68  db  below  the  signal  level  in 
the  given  channel.  The  cavities 
cause  only  one-db  loss  of  transmit¬ 
ter  power. 

Each  transmitter  and  receiver 
channel,  except  the  end  transmitter, 
is  spaced  electrically  an  odd  number 
of  quarter  wavelengths  (at  its  own 
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wavelength)  from  the  end  trans¬ 
mitter  channel  which  acts  as  a  stub 
for  all  other  channels. 

The  8,310-mc  transmitter  is 
spaced  electrically  from  the  8,480- 
mc  cavity  by  3X„/4,  where  X„  is  the 
wavelength  at  8,310  me,  see  Fig. 
4A.  This  spacing  is  shown  on  the 
diagram  as  L,.  By  comparing 
Lit  to  X,.,  it  can  be  seen  that  L,  is  in 
reality  0.6  wavelength  but  270  elec¬ 
trical  degrees.  The  mechanical  di¬ 
mensioning  is  not  identical  with 
the  electrical  dimension  because 
the  8,480-mc  cavity  presents  some 
reactance  at  8,310  me  at  point  A  in 
Fig.  4A. 

Considering  that  the  Q  of  the 
cavities  is  only  100  and  that  the 
8,480-mc  klystron  presents  a  cer¬ 
tain  impedance,  it  would  not  be  ex¬ 
pected  that  the  klystron  would 
present  zero  reactance  at  point  A, 
the  necessary  condition  for  spacing 
each  channel  an  odd  number  of 
wavelengths  from  the  end  channel. 

The  8,140-mc  channel  is  spaced 
5X^/4  electrical  wavelengths  from 
the  end  channel  and  the  8,395-mc 
channel  is  spaced  9X„/4  electrical 
wavelengths  from  the  end  channel. 
The  1,  i  and  7/4  wavelength  points 
were  not  used  because  of  physical 
limitations. 

Reflections  from  the  transmitter 


Table  I — Number  oi  Channels 
Versus  Number  oi  Filters 


Number  of 

Number  of 

Channels 

Filters 

To  Be  Combined 

Required 

2 

2 

3 

6 

4 

12 

5 

20 

cavities  were  of  such  a  nature  as  to 
cause  a  minimum  of  frequency  pull¬ 
ing  of  the  transmitter  klystrons. 

The  system  using  three  trans¬ 
mitters  and  three  receivers  per 
main  waveguide  line  has  been  used 
successfully  for  many  months  in 
a  complete  microwave  link.  One 
of  the  advantages  of  the  system  is 
its  simplicity  of  tuning.  Once  it  is 
properly  built  and  aligned  there  is 
nothing  further  to  adjust  except 
the  klystron  frequency. 


Since  different  systems  of  multi¬ 
plexing  were  tested  in  develop¬ 
mental  work  over  a  period  of  years, 
many  different  kinds  of  laboratory 
setups  were  required.  A  typical 
laboratory  setup  for  a  triple  com¬ 
biner  is  shown  in  Fig.  5. 

If  a  simpler  version  of  combining 
were  desired,  such  as  a  combiner 
with  only  one  transmitter  and  one 
receiver,  it  would  be  possible  to 
eliminate  the  band-pass  cavity  asso¬ 
ciated  with  the  transmitter  by 
proper  spacing  of  all  elements. 
This  simplified  system  is  now  in 
actual  field  use. 

Contemporary  Work 

Engineers  of  one  research  labor¬ 
atory  propose  a  band-pass  filter  to 
limit  transmitter  output  spectrum. 
Use  of  the  band-pass  filter  also 
makes  the  problem  of  antenna 
duplexing  somewhat  simpler. 

Antenna  duplexing  using  band- 
rejection  filters  only  has  been  pro¬ 
posed  but  the  number  of  rejection 
filters  needed  to  protect  the  receiver 
mixer  crystal  completely  from 
burnout  and  to  prevent  saturation 
of  the  receiver  first  grid  may  be 
impractical.  Use  of  a  band-pass 
filter  in  the  transmitter  output  cir¬ 
cuit  together  with  the  previously 
suggested  band-rejection  filter  in 
the  receiver  line  would  give  the  re¬ 
quired  isolation  with  a  minimum  of 
filter  elements.  This  plan  makes 
possible  antenna  duplexing,  smaller 
frequency  separation  between 
transmitter  and  receiver  and  lim¬ 
ited  transmitter  spectrum  output. 
Figure  6  shows  a  block  diagram  of 
such  an  arrangement. 

There  are  different  requirements 
for  the  multiplexer  just  described 
and  the  combiner  or  multiplexer  de¬ 
veloped  here.  First,  in  the  above 
system  there  is  no  need  to  combine 
several  transmitters  at  once  be¬ 
cause  position-modulated  pulses  are 
used  to  send  several  pieces  of  in¬ 
formation  over  the  same  channel. 
The  combiner  developed  here  uses 
frequency-modulated  c-w  oscillators 
and,  normally,  several  channels 
would  be  required  for  carrying  dif¬ 
ferent  types  of  signals. 

Second,  band-pass  filters  are  used 
only  to  conserve  the  use  of  the  r-f 
spectrum  whereas  band-pass  filters 
have  been  suggested  herein  not  only 


FIG.  7 — Duplax  lyitam  ior  mlcrowoTM 


FIG.  S — Hybrid  circuit  or  woroquido 
ring  notwork 
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for  that  purpose  but  also  in  order 
to  isolate  each  channel  from  the 
next.  Last,  from  previous  discus¬ 
sion  the  conclusion  reached  would 
be  to  use  a  multiplexer  consisting 
completely  of  tuned  resonant  band¬ 
pass  cavities. 

Duplex  System 

A  duplex  system  of  communica¬ 
tions  for  microwaves,  built  and  ex¬ 
plained  by  R.  V.  Pound,  is  a  system 
in  which  a  single  microwave  oscil¬ 
lator  is  used  as  both  transmitter 
and  beating  oscillator.*  The  oscil¬ 
lator  is  stabilized  at  the  frequency 
of  a  high-Q  cavity  and  frequency 
modulated  about  this  frequency.  If 
one-half  the  power  is  lost  when  the 
oscillator  is  used  as  a  transmitter 
and  one-half  is  lost  when  the  sys¬ 
tem  is  used  as  a  receiver,  then  for 
communication  between  any  two 
stations  a  total  of  six  db  is  lost.  A 
block  diagram  of  the  duplex  com¬ 
munication  station  is  shown  in 
Fig.  7. 

There  are  several  factors  that 
simplify  the  building  of  such  a  sys¬ 
tem,  including  the  following:  only 
voice  modulation  is  used  instead  of 
video,  only  one  channel  is  used  at 
any  one  time  so  there  are  no  prob¬ 
lems  of  combining  or  crosstalk  be¬ 
tween  channels  and  a  total  modula¬ 
tion  bandwidth  of  only  ten  kc  is 
used.  There  is  a  loss  of  six  db  per 
channel  which  is  excessive  for  the 
development  discussed. 

Because  of  the  different  type  of 
modulation  used  and  the  bandwidth 
required,  the  system  described  by 
Pound  is  not  too  concerned  with  the 
f-m  linearity  of  the  modulated  oscil¬ 
lator.  This  factor  can  not  be 
ignored  in  a  more  complicated  sys¬ 
tem.  Much  a-m  and  f-m  distortion 
can  be  tolerated  in  a  system  requir¬ 
ing  only  intelligible  voice  to  be 
transmitted. 

Nonreflecting  Branching  Filter 

A  nonreflecting  branching  filter 
for  microwaves  has  been  designed 
by  W.  D.  Lewis  and  L.  C.  Tillot- 
son.**  The  circuit  consists  of  two 
hybrid  junctions,  two  identical 
channel  reflection  filters  tuned  to 
the  dropped  channel  and  two  quart¬ 
er-wavelength  sections  of  line.  The 
hybrid  circuit  is  shown  in  Fig.  8. 

The  circuit  in  Fig.  9  as  shown 
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FIG.  10 — Multiple  separator  using  res¬ 
onant  corities 


could  be  called  a  separator  insofar 
as  it  separates  many  signals  from 
each  other.  If  at  each  point  of  ex¬ 
traction  of  a  signal  the  procedure 
was  reversed  and  a  signal  was  in¬ 
serted,  the  result  would  be  a  com¬ 
biner  which  should  function  with¬ 
out  excessive  losses. 

Discrimination  against  other 
channels  and  image  responses  was 
measured  at  20  db  or  more.  To  im¬ 
prove  crosstalk  discrimination  it 
would  be  necessary  to  place  auxil¬ 
iary  filters  in  the  branch  arms 
which  would  increase  the  insertion 
loss  slightly. 

Measured  insertion  loss  of  the 
system  varied  from  0.5  to  1.0  db. 
This  insertion  loss  was  measured 
between  the  input  line  and  various 
output  lines  with  the  lowest  inser¬ 


tion  loss  occurring  in  the  lowest 
frequency  channel. 

The  requirement  for  crosstalk 
developed  in  the  system  by  the 
author  is  68  db  or  more,  making  the 
amount  of  selectivity  of  the  system 
just  described  inadequate. 


Multiple  Separation 

A  multiple  separator  has  been 
considered  in  which  channel  filters 
are  connected  across  a  transmission 
line  or  waveguide  in  such  a  way 
that  power  in  each  signal  is  di¬ 
verted  to  appropriate  branches  with 
negligible  loss.’  A  diagram  of  a 
multiple  separator  developed  by 
A.  J.  Fox  is  shown  in  Fig.  10. 

Several  important  facts  are  miss¬ 
ing  from  the  discussion  of  this 
system,  namely;  the  center  fre¬ 
quency  and  frequency  separation 
between  channels,  the  amount  of 
crosstalk  between  channels,  the  in¬ 
sertion  loss  and  frequency  band 
pass  of  the  waveguide  cavities  and 
the  nature  of  the  spacing  between 
the  mixers  and  the  cavities.  The 
author  has  used  the  cavities  only  as 
a  separator  and  does  not  indicate 
their  possibility  for  use  as  a  com¬ 
biner  or  in  a  duplexer. 

Several  microwave  relay  systems 
have  been  discussed  by  various 
authors  but  in  most  instances  only 
one  r-f  carrier  was  used  and,  con¬ 
sequently,  the  problems  of  combin¬ 
ing,  separating  or  of  crosstalk  be¬ 
tween  channels  do  not  occur.** 
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Photograph  ihowt  initiumont  ioi  indicating  and  rocordlng  output*  iiom  twol**  SOO-ohm  roiUtanco  strain  gogoa 


-Testing 
Railroad  Bridges 


Dynamic  strains  in  bridge  floorbeam  hangers  are  detected  by  twelve  resistance  gages. 
Indication  is  made  on  two  rows  of  six  2BP11  cathode-ray  tubes  which  are  viewed  hy 
two  35-mm  moving-film  recording  cameras.  Response  is  essentially  uniform  over  a 
frequency  range  of  zero  to  50,000  cps 


IN  STUDIES  of  railroad-bridsre 
floorbeam-hanger  failures  an 
instrument  was  required  for  inves¬ 
tigating  the  possibility  that  passage 
of  trains  caused  high  stresses  with 
frequencies  as  high  as  50,000  cycles 
per  second  which  were  responsible 
for  failure  of  the  member  by 
fatigue.  The  12-channel  cathode- 
ray  strain  oscillograph  shown  in 
the  photograph  was  designed  and 
constructed  for  this  investigation 
and  for  similar  studies  in  struc¬ 
tural  engineering.  It  has  been  used 
for  the  measurement  of  dynamic 
strains  in  a  railroad  bridge  near 
Parsons,  Kansas,  on  a  project  con¬ 
ducted  by  Purdue  University  for 
the  Association  of  American  Rail¬ 
roads. 

The  arrangement  of  a  strain  sig- 
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nal  channel  is  shown  in  Fig.  1. 
Strains  are  detected  by  means  of 
500-ohm  resistance  strain  gages 


FIG.  I — S«tup  lot  on*  chonnal  in  12- 
chana*!  strain  gag*  oscUlogroph 


and  are  indicated  by  2BP11 
cathode-ray  tubes.  The  cathode- 
ray  tube  spot  deflections  are  re¬ 
corded  by  35-mm  moving  film  cam¬ 
eras.  These  cameras  are  capable  of 
operation  at  film  speeds  of  2  to  70 
feet  per  second.  Two  cameras  are 
used  and  six  tubes  are  recorded  by 
each  camera.  Reference  lines  are 
produced  by  argon  glow  lamps 
which  are  mounted  on  the  panel 
between  the  cathode-ray  tubes. 
These  lamps  are  located  behind 
shields  in  which  there  is  a  circular 
opening  drilled  by  a  No.  35  drill. 
A  reference  line  adjacent  to  each 
trace  is  desirable  because  an  analy¬ 
sis  of  the  record  made  by  a  particu¬ 
lar  tube  involves  measurements 
which  extend  over  only  a  small 
portion  of  the  film  width.  Since  the 
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reference  line  is  fixed  in  relation 
to  the  cathode-ray  tubes,  any  move¬ 
ment  of  the  cameras  relative  to  the 
cathode-ray  tubes  or  any  lateral 
motion  of  the  film  as  it  passes, 
throuirh  the  camera  has  neKliKible 
effect  on  the  accuracy  of  the  results 
obtained.  The  reference  lines  are 
also  made  to  serve  as  time  scales  by 
blanking  the  argon  lamps  at  regu¬ 
lar  intervals  of  1  and  10  milli¬ 
seconds.  Viewing  of  the  film  and 
measurement  of  strains  may  be  ac¬ 
complished  readily  by  means  of  a 
microfilm  reader  such  as  found  in 
most  large  public  libraries. 

D-C  Amplifier  Unit 

Plug-in  d-c  amplifiers  with  es- 
.sentially  uniform  response  over  the 
frequency  range  of  zero  to  50,000 
cycles  per  second  are  used  for  amp¬ 
lification  of  the  strain  gage  signals. 
Other  amplifiers  may  be  substituted 
for  use  with  suitable  transducers 
for  the  measurement  of  quantities 
other  than  strain.  For  example, 
this  equipment  has  been  used  for 
recording  the  vibration  displace¬ 
ments  of  bridge  members  by  means 
of  linear  variable  differential  trans¬ 
formers. 

Each  d-c  amplifier  unit  contains 


three  direct-coupled,  push-pull  tri- 
ode  stages  as  shown  in  Fig.  2.  In- 
phase  feedback'  is  applied  to  the 
cathode  of  the  first  stage  from  the 
cathode  of  the  last  stage  and 
gives  the  amplifier  a  number  of  de¬ 
sirable  characteristics  for  strain 
gage  work:  (1)  drift  caused  by 
power  supply  voltage  changes  is 
small,  (2)  either  single-ended  or 
push-pull  input  may  be  used,  (3) 
almost  perfect  phase  inversion  is 
obtained;  so  push-pull  output  desir¬ 
able  for  cathode-ray  tube  deflection 
is  obtained  from  single-ended  input, 
and  (4)  relatively  large  changes 
in  d-c  level  of  the  input  stage  grids 
do  not  disturb  operation  of  the 
amplifier. 

The  feedback  potentiometer  ad¬ 
justs  the  bias  of  the  first  stage  to 
the  proper  operating  point.  With 
suitable  plate  and  bias  supply  volt¬ 
ages,  setting  of  the  bias  voltage  on 
the  first  stage  also  sets  remaining 
stages  at  their  respective  operating 
points.  A  fixed  series  resi.stor 
prevents  the  connection  of  the  ca¬ 
thodes  of  V,  directly  to  the  negative 
150-volt  supply  with  the  probable 
result  of  excessive  grid  and  plate 
currents  and  tube  damage.  The 
high-frequency  response  is  im- 


FIG.  2 — DiiacKouptod  piuh-puU  ampliilcr  provld*!  10.000  gain 


FIG.  3 — Sactloni  oi  typical  Him  rocotd 
tak*n  iiom  on*  oi  Ih*  3S-niin  camaio* 


CuTT*  (bowing  lr*qu*ncy  mpons*  oi 
dir*ct.coupI*d  amplIiUr  ihown  In  Fig.  2 


FIG.  4 — Indicator  circuit  li  shown  con- 
n*ct*d  to  a  typical  bridg* 


proved  by  the  addition  of  neutral¬ 
izing  capacitors.  The  first  stage  is 
not  neutraiized  because  the  react¬ 
ance  of  the  input  capacitances  is 
large  compared  to  the  500-ohm 
resistance  of  the  strain  gage. 

The  voltage  gain  of  the  ampiifier 
is  approximately  10,000.  A  typical 
drift  check  after  a  forty-five  minute 
warmup  shows  a  random  drift  of 
approximately  plus  or  minus  0.1 
millivolt  d-c,  referred  to  the  grids, 
in  a  period  of  one  minute  which  is 
the  maximum  recording  period 
available  with  the  present  cameras. 
During  the  period  of  an  hour  the 
drift  is  in  one  direction  and  ap¬ 
proximately  one  millivolt  d-c.  The 
deflection  sensitivity  of  the  cathode- 
ray  tube  and  amplifier  is  approxi¬ 
mately  6  millivolts  d-c  per  inch  of 
deflection. 

Bridge  Circuits 

The  strain  gage  bridge  circuit  is 
shown  in  Fig.  4.  Gage  current  is 
supplied  by  a  negative  100-volt  reg¬ 
ulated  supply.  A  negative  voltage 
is  used  because  the  voltage  drop 
across  the  strain  gages  permits  a 
larger  cathode-to-plate  drop  across 
the  first  d-c  amplifier  stage  than 
would  be  possible  with  a  positive 
gage  supply.  Since  no  means  is 
provided  for  changing  the  gain  of 
the  d-c  amplifiers,  sensitivity  is  con- 
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230-volt  plate  supply,  and  the 
cathode  is  operated  at  negative  700 
volts.  Individual  focus  and  intens¬ 
ity  controls  are  provided  for  each 
of  the  12  cathode-ray  tubes.  A 
single  potentiometer  is  used  to  ad¬ 
just  the  intensity  of  all  12  channels 
simultaneously. 

A  conventional  sawtooth  gener¬ 
ator  and  a  phase-inverter  amplifier 
are  used  to  provide  a  sweep  for 
viewing  recurrent  waveforms  such 
as  the  square-wave  calibration 
signal. 

Power  Supplies 

All  d-c  power  supplies  with  the 
exception  of  the  cathode-ray-tube 
high-voltage  supply  incorporate  ad¬ 
justable  electronic  voltage  regula¬ 
tors.  These  supplies  were  built  as 
independent  units  so  they  can  be 
used  for  the  operation  of  equipment 
other  than  this  particular  12-chan¬ 
nel  oscillograph  or  as  experimental 
power  supplies  in  the  laboratory. 
The  outputs  of  all  the  electronic 
voltage  regulators  have  peak-to- 
peak  ripple  amplitudes  of  less  than 
10  millivolts. 

The  gage  power  supply  furnishes 
negative  100  volts  at  480  milllam- 
peres.  Six  parallel  6B4G  tubes  are 
used  as  the  regulator  because  of  the 
high  current  requirements.  Either 
side  of  this  power  supply  may  be 
grounded  by  mean.s  of  a  reversing 
switch  so  positive  output  may  be 
obtained  for  other  applications.  The 
output  voltage  is  variable  from  ap¬ 
proximately  90  to  170  volts. 

The  amplifier  power-supply  unit 
contains  a  negative  bias  supply  and 
6L6G  regulator  tube,  a  positive 
supply  and  two  6B4G  regulator 
tubes  for  supplying  two  different 
plate  voltages  to  the  d-c  amplifiers, 
and  a  negative  700-volt  supply  for 
the  cathode-ray  tubes.  The  nega¬ 
tive  bias  supply  is  adjustable  from 
approximately  125  to  300  volts  and 
the  positive  supplies  are  adjustable 
from  approximately  150  to  300 
volts. 

The  author  acknowledges  with 
thanks  the  guidance  and  assistance 
of  J.  M.  Cage,  L.  T.  Wyly,  and  A.  C. 
Todd  of  the  Purdue  University  staff 
in  the  design  and  assembly  of  this 
instrument. 


Sid*  Ti*w  oi  a  typical  dir*ct-coupl*d  ampUliar  with  ilal  ratponi*  irom  i*re  to 
$0,000  cpa 


trolled  by  varying  the  gage  current 
from  approximately  4  to  20  milli- 
amperes  by  means  of  rheostat  fZ>. 
Bridge  balance  is  accomplished  by 
adjustment  of  72.. 

Fur  each  channel  a  calibration 
signal  equivalent  to  a  given  strain 
is  obtained  by  connecting  a  resistor 
of  known  value,  the  calibration  re¬ 
sistor,  in  parallel  with  gage  1.  This 
causes  a  simulated  change  in  re¬ 
sistance  of  the  gage  equivalent  to 
that  which  would  result  from  the 
strain  given  by  the  formula 


ated  at  line  frequency,  connects  the 
calibration  resistor  in  parallel  with 
the  gage  on  alternate  half  cycles 
and  produces  a  square  wave  calibra¬ 
tion  signal  at  the  input  of  an  ampli¬ 
fier  selected  by  A  sine  wave 

can  also  be  applied  to  the  input  of 
the  amplifiers  for  checking  opera¬ 
tion.  The  amplitude  of  this  sine 
wave  signal  is  controlled  by  potenti¬ 
ometer  7?j. 

A  fourth  switch  selects  either  a 
60-cps  signal  from  a  6.3-volt 
filament  transformer  or  a  signal 
from  an  external  audio-frequency 
oscillator.  The  calibration  resistor 
in  series  with  gage  1  acts  as  a  volt¬ 
age  divider  to  provide  a  signal  of 
suitable  amplitude  at  the  amplifier 
input.  For  any  usable  values  of 
the  calibration  resistor  and  a  sinu¬ 
soidal  audio  input  voltage  of  7.07 
volts  rms,  the  maximum  peak  volt¬ 
age  obtainable  across  gage  1  will 
equal  or  exceed  the  amplitude  of  the 
square-wave  calibration  signal  if 
the  gage  current  is  le.ss  than  20 
milliamperes. 

Cathode-Ray  Tube  Circuits 

The  deflection  plates  of  each 
cathode  ray  tube  are  connected  di¬ 
rectly  to  the  output  plates  of  the 
corresponding  d-c  amplifier.  The 
accelerating  anode  of  the  cathode- 
ray  tube  is  connected  to  the  positive 


where  t  is  unit  strain,  R,  is  the 
gage  resi.stance  in  ohms,  F  is  the 
gage  factor,  and  R,  is  the  value  of 
the  calibration  resistor  in  ohms. 

The  calibration  resistor  may  be 
connected  in  parallel  with  GAGE  1 
by  either  of  two  means:  through 
SIV,  or  through  SlFt,  SIV,  and  mer¬ 
cury  relay  RE,.  Switch  SW,  con¬ 
nects  a  calibration  resistor  across  a 
gage  in  each  of  the  twelve  channels 
simultaneously.  At  the  beginning 
of  a  photographic  record  this  switch 
is  closed  instantaneously,  and  a 
cathode-ray-tube  spot  displacement 
which  represents  a  known  strain  is 
recorded  as  shown  in  Fig.  3  for 
each  of  the  twelve  channels. 

The  mercury  relay,  which  is  oper- 
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FIG  t — n*m«olaT7  puUa-mMsnrlng  FIG.  2 — B<uU  of  th«  •lectronic  chrODMCop*  (1*11)  ond  waTciorma  (right)  that  *haw 

■Fttcin  uiing  cIut^.coiitroUed  clock  troiuition  irom  actuol  pulio,  through  chorging  circuit  to  clock  impulie 


Wide-Range  Electronic 
Chronoscope 


Duration  of  single  or  repetitive  pulses  in  the  range  from  10  microseconds  to  1  minute  is 
directly  indicated  on  a  high-speed  clock.  This  noncounter  instrument  measures  short 
intervals  with  a  linear  charging  circuit  that  effectively  scales  up  pulse  length 


Many  counter  and  noncounter 
type  instruments  have  been 
previously  reported  for  the  meas¬ 
urement  of  short  time  intervals. 
However,  these  are  in  general  lim¬ 
ited  to  maximum  interval  measure¬ 
ments  of  less  than  a  few  seconds. 
This  limitation  is  particularly  true 
of  the  noncounter  instruments, 
which  are  also  characterized  by 
their  inability  to  select  and  to 
measure  the  duration  of  a  single 
pulse  from  a  group  or  repetitive 
train  of  pulses.  This  characteristic 
seriously  limits  the  use  of  the  non¬ 
counter  instrument  in  any  applica¬ 
tion  where  pulse  durations  must  be 
continuously  monitored  without  re¬ 
ducing  or  varying  the  recurrence 
frequency  to  facilitate  the  measure¬ 
ment.  Examples  of  this  sort  can  be 
found  in  experimental  psychologi¬ 
cal  laboratories  where  various  types 
of  stimuli  are  often  generated  elec¬ 
tronically.  The  rapidity  with  which 
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the  experimenter  may  vary  the  con¬ 
ditions  is  limited  by  his  ability  to 
adjust  the  equipment  while  moni¬ 
toring  pulse  durations  and  recur¬ 
rence  frequencies  as  the  stimuli  are 
presented  to  the  subject. 

Where  no  suitable  chronoscope  is 
available,  conventional  oscillogra- 
phy  can  be  satisfactorily  employed 
for  pulse  lengths  below  40  or  50 
milliseconds.  Above  this  range 
some  other  technique  should  be  em¬ 
ployed  for  accurate  measurement 
since  the  recurrence  frequency  of 
such  a  pulse  is  so  low  that  the 
counting  of  markers  or  cycles  of  a 
timing  wave  becomes  extremely  la¬ 
borious.  The  problem  of  measuring 


these  longer  pulse  durations  has  in 
the  past  been  solved  in  this  labora¬ 
tory  by  turning  on  a  high-speed 
clock  for  the  duration  of  the  pulse. 
A  combination  of  this  methcRhiind 
standard  oscillograpiil  tecdtiii^iies 
has  been  reasonably  satisfactory  for 
most  repetitive  pulse  measure¬ 
ments.  The  desire  for  a  single  unit 
led  to  the  development  of  the  in¬ 
strument  to  be  described. 

Low -Speed  Chronoscope 

The  basis  of  a  low-speed  chrono¬ 
scope  is  the  high-speed  clock  system 
previously  mentioned.  The  model 
S-1  clock,  manufactured  by  Stand¬ 
ard  Electric  Time  Co.,  has  two  hands 
that  are  driven  by  a  synchronous 
motor  operating  at  power-line  fre¬ 
quency.  One  hand  rotates  at  1  rps, 
and  the  other  is  a  sweep-second 
hand  that  rotates  at  1  rpm.  The 
drive  shaft  for  these  hands  is  cou¬ 
pled  to  the  synchronous  motor 
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through  a  friction  clutch.  Normally, 
the  hands  are  prevented  from  ro¬ 
tating  by  an  electromagnetically 
operated  brake,  the  friction  clutch 
being  allo.ved  to  slip.  When  the 
brake  solenoid  is  energized,  the 
brake  is  released,  allowing  the 
hands  to  rotate  freely. 

The  functional  block  diagram  of 
an  electronic  circuit  designed  for 
this  application  is  shown  in  Fig.  1. 
The  rectangular  input  pulse  whose 
duration  is  to  be  measured  is 
shaped  into  two  positive-going  trig¬ 
ger  voltages;  one  coincides  with  the 
leading  edge  of  the  input  waveform, 
and  the  other  with  the  trailing 
edge.  These  two  voltages  are  em¬ 
ployed  to  cycle  and  recycle  a  bi¬ 
stable  multivibrator  whose  output 
rectangle  has  constant  amplitude 
despite  variations  in  the  amplitude 
of  the  input  voltage.  This  output 
rectangle  is  used  to  gate  the  clock 
through  a  buffer  amplifier  circuit. 

A  constant  error  is  present  in 
this  system  owing  to  the  inability 
of  restoring  springs  to  reapply  the 
brake  as  rapidly  as  it  was  removed 


by  the  solenoid.  Correction  for  this 
error  (between  eight  and  twelve 
milliseconds  for  various  spring  ad¬ 
justments)  will  allow  the  measure¬ 
ment  of  rectangle  durations  from 
20  or  30  milliseconds  up  to  one  min¬ 
ute  or  more,  with  an  accuracy  lim¬ 
ited  primarily  by  the  stability  of 
the  power-line  frequency.  1 

High-Speed  Chronoscope 

The  adapter  circuit  shown  in 
block  form  in  Fig.  2  extends  the 
measurement  range  into  the  micro¬ 
second  region.  It  consists  of  a  ca¬ 
pacitor  charged  during  the  input- 
pulse  interval,  and  a  monostable  or 
gate  circuit  to  generate  a  rectangle 
having  a  duration  proportional  to 
the  potential  to  which  the  capacitor 
is  charged  at  the  end  of  the  pulse 
interval.  By  designing  the  mono¬ 
stable  circuit  to  give  rectangle  dur¬ 
ations  falling  within  the  measure¬ 
ment  range  of  the  low-speed  chron¬ 
oscope  circuits,  the  shorter  pulse 
durations  are  read  directly  from  the 
clock  after  applying  the  proper  pro¬ 
portionality  factor. 


The  block  diagram  shows  this 
system  (Fig.  2)  in  which  letters 
(A)  through  (D)  indicate  wave¬ 
forms. 

The  input  waveform  (A)  is  the 
pulse  whose  duration  is  to  be  meas¬ 
ured.  The  output  of  the  linear 
charging  circuit  (B)  is  a  ramp 
function  whose  instantaneous  value  f 
is  e  =  Kt  in  which  K  is  &  constant 
of  the  charging  circuit.  If  the 
monostable  circuit  is  triggered  with 
a  transient  voltage  (C)  derived 
from  the  trailing  edge  of  the  input 
pulse,  then  the  duration  of  the  out¬ 
put  rectangle  (D)  will  be  given  &s 
t’  =  K’Kt.  The  relationship  be¬ 
tween  the  clock  reading  and  the 
actual  pulse  duration  is  thus  de¬ 
termined  by  K  and  K'.  Since  the 
generated  rectangle  duration  is  to 
be  proportional  to  the  input  voltage, 

K'  is  a  fixed  constant  and  it  is  only 
necessary  to  vary  K  to  change 
ranges.  A  suitable  choice  for  K' 
is  one  that  gives  if  ^e  value  of  one 
second  for  the  maximum  value  of  e 
on  any  range.  This  would  produce 
one  complete  rotation  of  the  high- 
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speed  clock  hand,  or  full-scale  de¬ 
flection  for  any  of  the  chosen 
ranges.  For  example,  a  choice  of 
1/200  second  per  volt  for  K'  and 
2  X  10*  volts  per  second  for  K 
would  give  one  complete  rotation  or 
full-scale  indication  for  a  one-milli¬ 
second  input  pulse.  The  range 
switch  could  therefore  be  marked 
with  the  appropriate  scale  factor, 
X  1/1,000.  The  clock  dial  is  cali¬ 
brated  in  hundredths  of  a  second  so 
that  on  this  range,  pulse  durations 
could  be  read  to  within  ten  micro¬ 
seconds.  Three  such  scales,  x 
1/1,000,  X  1/100  and  x  1/10  would 
cover  the  range  from  ten  micro¬ 
seconds  to  100  milliseconds,  and  a 
fourth  scale  would  connect  the  pulse 
directly  to  the  clock  gating  circuit 
as  previously  described.  This  range 
position  would  be  labeled  x  1,  and 
would  allow  intervals  up  to  one 
minute  to  be  indicated,  and  con¬ 
siderably  more  if  the  rotations  of 
the  1-rpm  hand  are  counted. 

Design  Consideraiions 

The  limitation  on  this  type  of 
operation  is  found  in  the  mono¬ 
stable  circuit  or  rectangle  gener¬ 
ator.  In  addition  to  producing  a 
rectangle  whose  duration  is  directly 
proportional  to  the  value  of  an  in¬ 
put  control  voltage,  this  circuit 
must  be  capable  of  responding  prop¬ 
erly  to  the  instantaneous  value  of 
the  input  voltage.  The  circuit 
should  also  possess  a  high  degree 
of  linearity  and  excellent  stability. 

A  suitable  circuit  is  found  in  the 
externally  gated  plate-to-grid  feed¬ 
back  amplifier,  or  Miller  inte¬ 
grator'*.  The  circuit  diagram  of 
the  basic  rectangle  generator  em¬ 
ploying  the  Miller  integrator  is 
shown  in  Fig.  3.  Consider  first  the 
condition  in  which  the  input  volt¬ 
age,  e,  is  nonvarying  and  has  the 
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FIG.  3 — Bcnic  rectangU  generator  em¬ 
ploying  Miller  integrator 


value  E.  The  suppressor  grid  of 
F,  is  normally  biased  beyond  plate- 
current  cutoff,  and  the  control  grid 
is  held  at  or  near  zero  bias  by  the 
positive  grid-return  voltage  V.  The 
screen  is  therefore  drawing  virtu¬ 
ally  all  of  the  tube  space  current. 
The  potential  to  which  C  is  charged, 
E.,  will  thus  be  approximately 
equal  to  the  input  voltage  E,  If  the 
suppressor  grid  is  brought  abruptly 
to  zero  bias,  plate-current  flow  will 
commence,  thus  reducing  the  screen 
current  and  allowing  the  screen 
voltage  to  rise  abruptly.  The  flow 
of  plate  current  reduces  the  plate 
potential,  thereby  opening  the  con¬ 
nection  to  the  input  voltage  through 
the  diode.  The  remaining  circuit 
then  becomes  a  simple  plate-to-grid 
feedback  amplifier  that  functions 
to  discharge  C  at  a  rate  i,  S  V/R,. 
The  voltage  across  C  decreases  lin¬ 
early,  the  plate  potential  following, 
until  it  passes  the  knee  of  the  plate 
characteristic  curve.  At  this  time 
the  screen  is  again  drawing  the 
major  portion  of  the  space  current, 
thereby  producing  the  trailing  edge 
of  the  generated  rectangle.  The 
duration  of  this  rectangle  t’  is  ap¬ 
proximately  given  as  t'  ^  R,C  E/V 
so  that  the  value  of  K'  for  this  cir¬ 
cuit  is  K' s  R,C  V. 

Under  dynamic  conditions,  the 
input  voltage  will  not  be  constant, 
but  will  be  a  relatively  high-speed 
ramp  function.  The  suppressor 
gate  voltage  is  to  be  applied  at  some 
instant  during  the  ramp  function. 
If  the  cycle  duration  of  the  gated 
integrator  is  to  be  a  linear  function 
of  the  instantaneous  value  of  the 
ramp  function,  the  potential  across 
C  must  follow  the  ramp  function 
input  with  negligible  time  lag  until 
the  gate  is  applied.  The  cathode 
follower  V’,  must  therefore  charge 
C  at  the  required  rate  through  the 
grid  conduction  resistance  of  V,. 
It  has  been  determined  that  requis¬ 
ite  accuracy  of  the  ramp  function 
is  obtained  by  employing  a  tube  of 
high  for  V’,  and  placing  a  diode 
in  parallel  with  the  grid  of 

Feedback  Circuit 

Since  the  dynamic  input  to  the 
rectangle  generator  is  to  be  a  posi¬ 
tive  ramp  function,  it  is  necessary 
to  employ  a  positive-feedback  lin¬ 
ear  sweep  circuit*.  This  circuit  can 
be  designed  to  produce  the  required 


output  amplitude  with  excellent 
linearity  and  stability. 

The  diagram  of  an  instrument 
based  upon  these  considerations  is 
shown  in  Fig.  4.  The  instrument  is 
designed  to  measure  the  time  spac¬ 
ing  between  positive  trigger  volt¬ 
ages  that  represent  the  leading  and 
trailing  edges  of  the  input  pulse; 
these  are  labeled  start  and  stop 
triggers,  respectively.  Their  de¬ 
rivation  from  the  input  voltage 
pulse  will  be  described  later. 

Circuit  Description 

The  rectangle  generator  circuit 
is  nearly  identical  to  the  basic  cir¬ 
cuit  shown  in  Fig.  3.  Three  ranges 
have  been  provided  in  the  linear 
charging  circuit  by  capacitors  C„ 
C„  and  C,.  The  values  of  these 
capacitors  in  conjunction  with  the 
multiplier  constant  K'  of  the 
rectangle  generator  have  been 
chosen  to  provide  a  full  scale  indi¬ 
cation  of  the  clock  for  pulse  input 
duration  of  1,  10  and  100  milli¬ 
seconds  respectively.  Full-scale  in¬ 
dication  of  the  clock  refers  to  one 
rotation  of  the  high-speed  hand. 
Adjustment  of  the  factor  K’  on  each 
range  is  provided  by  the  potentio¬ 
meters  i?.,  R,,  and  Ru.  These  com¬ 
pensate  for  initial  deviations  on 
C„  C,  and  C.  from  their  nominal 
values.  The  second  triode  section 
in  the  cathode  follower  V,  and  the 
diode  ViB  connected  from  the  grid 
of  ly  to  ground  improve  accuracy. 

The  two  bistable  multivibrators, 
V,  and  and  associated  com¬ 
ponents  have  been  introduced  to 
provide  the  switching  of  the  meas¬ 
uring  circuits  in  the  proper  time 
sequence.  In  these  circuits  the  tri¬ 
ode  section  V’„  and  F,*  serve  as 
trigger  injection  amplifiers,  and  are 
turned  on  momentarily  by  the  in¬ 
put  trigger  voltages. 

Circuit  Operation 

First  consider  the  circuit  opera¬ 
tion  in  the  three  low-range  posi¬ 
tions  of  the  range  selector  switch. 
Si.  When  the  reset  switch,  S„  is 
thrown  to  the  reset  position,  Ra  is 
shorted,  thus  turning  F„  off  and 
F.,  on.  The  negative  drop  in  the 
plate  circuit  of  F.,  is  coupled  to  the 
plate  of  F,m  through  the  diode  F„ 
thereby  turning  tube  section  F„j 
on  and  F,o»  off. 


122 


September,  1951  —  ELECTRONICS 


FIG.  5 — Qicuit  diaqrom  showinq  qanaration  oi  itort  and  (top  triqqari  from  Input 
pulso.  Thoso  liqnols  aro  iod  to  circuits  in  Fiq.  4 


The  grid  of  Vu  is  connected  to  the 
plate  of  7a4  through  R„  and  its 
cathode  is  returned  to  a  tap  on  Ra. 
Thus,  for  all  positions  of  this  tap 
in  the  reset  condition,  the  grid-re¬ 
turn  voltage  of  Vu  is  positive.  The 
grid  bias  of  Vm  is  therefore  approx¬ 
imately  zero  for  all  tap  positions  of 
Rvi,  and  as  a  result,  the  drop  across 
this  tube  is  nearly  zero.  The  output 
of  the  linear  charging  circuit  in  the 
reset  condition  can  therefore  be 
controlled  by  Ra,  the  zero  adjust¬ 
ment  previously  described.  The 
Miller  integrator  is  also  disabled  in 
this  position  of  the  reset  switch  by 
the  switch  section  Su,  and  the  high 
negative  bias  on  the  suppressor 
grid  of  Vt  produced  by  the  conduc¬ 
tion  of  Vvu- 

When  the  reset  switch  is  thrown 
to  the  OPERATE  position,  the  circuit 
conditions  are  unchanged  until  the 
first  start  trigger  derived  from  the 
leading  edge  of  the  input  pulse 
arrives.  At  this  time,  Vu  is  turned 
on,  cutting  off  Vu  and  allowing  the 
ramp  function  to  commence.  The 
second  input,  stop  trigger,  which  is 
derived  from  the  pulse  trailing  edge 
will  turn  on  V#,,,  thereby  removing 
the  bias  on  the  suppressor  grid  of 
Vt,  allowing  the  Miller  integrator 
to  function  as  previously  described. 


The  output  voltage  of  this  cir¬ 
cuit  is  applied  to  the  clock  tube  V« 
which  operates  the  brake  solenoid 
for  the  duration  of  the  rectangle  V. 
It  should  be  noted  that  if  the  reset 
switch  is  opened  afte"  the  leading 
edge  of  the  pulse  and  before  the 
trailing  edge,  the  circuit  will  wait 
for  the  next  leading  edge  input 
since  V.  will  prevent  the  bistable 
multivibrator  Vy,  from  being  cycled 
until  after  V,  has  first  been  cycled. 
The  ramp  function  is  not  termi¬ 
nated  by  the  second  input  trigger. 


but  is  allowed  to  continue  to  the 
saturation  point  of  Vu.  The  Miller 
integrator  in  the  meantime  has 
completed  its  cycle  of  operation, 
and  in  doing  so,  has  placed  itself  in 
a  condition  in  which  additional  in¬ 
put  triggers  will  have  no  effect 
until  the  reset  switch  has  been 
operated. 

When  the  reset  switch  is  again 
thrown  to  the  reset  position,  the 
suppressor  grid  of  V.  is  biased  be¬ 
yond  plate-current  cutoff,  and  Vu 
is  turned  on  as  before.  The  cathode 
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voltage  of  Vu  cannot  fall  immedi¬ 
ately,  however,  since  Ci  must  re¬ 
charge  to  its  initial  potential.  The 
resultant  negative-going  output  of 
the  charging  circuit  as  C,  recharges 
would  be  applied  to  the  control  grid 
of  V,  were  it  not  for  Su.  Its  func¬ 
tion  then  is  to  prevent  the  cutoff 
of  space  current  in  V,  during  the 
recharging  process  and  the  result¬ 
ant  undesirable  deflection  of  the 
clock  hands.  Automatic  operation 
of  the  reset  switch  can  be  easily 
obtained  by  substituting  for  S,  the 
contacts  of  a  relay  that  can  be 
closed  at  the  conclusion  of  the 
chronoscope  operating  cycle  and 
reopened  after  a  preset  interval  of 
t*.  This  delay  time,  #*,  can  be  made 
sufficiently  long  to  allow  the  reset¬ 
ting  process  to  be  complete  so  that 
the  circuit  will  automatically  select 
a  pulse  and  monitor  its  duration  at 
a  rate  determined  by  the  sum  of 
time,  t',  and  the  resetting  time,  t*. 
Such  operation  can  be  accomplished 
by  a  number  of  simple  delay  cir¬ 
cuits. 

In  the  fourth  range  position,  or 
the  X  1  position,  V,,  and  the  con¬ 
trol  grid  of  V,  are  connected  to  the 
plate  of  V,t.  Thus,  the  first  pulse 
will  turn  off  V,,,  and  the  second  will 
turn  it  back  on.  The  clock  may 
therefore  be  read  directly  for  time 
intervals  up  to  one  minute,  and  of 
course  indefinitely  if  the  rotations 
of  the  1-rpm  hand  are  counted 
either  visually,  or  by  electrical 
means. 

Figure  5  shows  the  pulse-to-trig- 
ger  conversion  circuit,  which  is  re¬ 
quired  when  pulse  inputs  are  to  be 
used.  Tube  V,,  is  seen  as  a  simple 
cathode-coupled  clipper  circuit  in 
which  the  plate  current  of  ^ MB  is 
reduced  by  a  positive  input  or  in¬ 
creased  by  a  negative  input,  C„ 
holding  the  grid  of  Vu,  at  fixed 
potential  during  sudden  changes. 
If  the  leading  edge  of  the  input 
pulse  is  of  greater  amplitude  than 
the  potential  required  to  cut  V^, 
off,  this  section  will  be  disconnected, 
allowing  C,  to  charge  through  R, 
and  the  impedance  of  the  “start” 
trigger  input  circuit  of  the  chrono¬ 
scope  proper.  A  positive  trigger  is 
thus  generated  in  time  coincidence 
with  the  leading  edge  of  the  input 
pulse.  Likewise,  on  the  trailing 
edge,  the  plate  current  of  Vus  will 
be  increased  over  its  quiescent 


value,  thereby  producing  a  negative 
trigger  pulse.  This  voltage  is  in¬ 
verted  by  Vti  to  give  the  second 
positive  input  to  the  chronoscope 
proper. 

In  a  recent  model  of  this  equip¬ 
ment  these  inputs  have  been  ob¬ 
tained  directly  from  the  plates  of 
Fui  and  V„,  and  injected  directly 
into  the  multivibrators  V,  and  Vu 
through  crystal  diodes. 

Calibration 

The  zero  adjustment  for  the 
three  low  ranges  is  accomplished  by 
first  triggering  the  second  bistable 
multivibrator  only,  and  adjusting 
Ru  until  no  deflection  of  the  clock 
hands  occurs.  Accurately  calibrated 
input  pulses  having  durations  of  1, 
10  and  100  milliseconds  are  then  ap¬ 
plied  to  the  circuit,  and  the  adjust¬ 
ments  R„  Ru,  and  /?„  made  to  give 
the  proper  full-scale  reading  on 
each  of  these  ranges. 

Accuracy 

The  overall  accuracy  that  can  be 
obtained  with  the  chronoscope  is 
limited  mainly  by  the  stability  of 
the  power-line  frequency,  since  the 
clock  is  driven  from  this  voltage 
source.  Variations  in  power-line 
frequencies  are  normally  held  to 
within  ±  0.1  cps  in  metropolitan 
areas,  and  seldom  exceed  ±  0.3  cps 
in  any  area  for  a  longer  time  than 
a  few  seconds.  Under  such  extreme 
conditions,  the  clock  accuracy  would 
still  be  within  ±  0.5  percent  of  its 
indicated  reading. 

The  linearity  of  the  scale  calibra¬ 
tion  on  all  ranges,  except  the  lowest, 
is  better  than  0.2  percent.  On  the 
lowest  range,  there  may  be  a  devia¬ 
tion  from  a  linear  scale  calibration 
of  —1  percent  at  1/10  of  full  scale, 
or  at  the  100-microsecond  reading. 
At  1/20  of  full  scale  on  this  range, 
or  50  microseconds,  the  deviation 
from  linearity  is  approximately 
—9  percent.  However,  in  terms 
of  the  full-scale  calibration  on  this 
range,  the  chronoscope  can  be  read 
to  within  1  percent  of  full  scale,  or 
one  scale  division  down  to  ten 
microseconds. 

No  data  is  yet  available  on  the 
long-time  stability  of  the  equip¬ 
ment.  This  will,  of  course,  be  lim¬ 
ited  mainly  by  the  stability  of  the 
timing  components  R„  C„  C„  C,, 
Ri,  Cj  and  the  grid  return  circuit 


of  all  in  Fig.  4.  These  com¬ 
ponents  have  been  carefully  chosen 
to  reduce  the  drift  resulting  from 
temperature  variations  or  from 
component  aging.  Normal  tube 
aging  and  tube  replacement  will  not 
require  a  change  in  calibration  ad¬ 
justments  since  variations  in  the 
tube  parameters  of  both  the  Miller 
integrator  and  the  linear  sweep 
generator  have  a  negligible  effect 
upon  the  gain  of  these  circuits. 
Regulated  power  supplies  are  not 
required  since  K'  and  K  will  charge 
proportionally,  but  in  opposite  di¬ 
rections,  when  the  plate-supply 
voltage  varies.  The  charging  cur¬ 
rent  for  C„  C,  or  C,  is  directly  pro¬ 
portional  to  Em,  and  therefore  K  is 
directly  proportional  to  Thus, 
if  the  linear  charging  circuit  and 
the  rectangle  generator  are  both 
supplied  from  the  same  direct-cur¬ 
rent  supply,  the  chronoscope  indica¬ 
tion  will  be  unaffected  by  supply- 
voltage  variations.  This  statement 
is  of  course  based  on  the  assumption 
that  the  unregulated  supply  volt¬ 
age,  Em,  will  not  vary  materially 
during  the  operating  cycle  either 
from  line-voltage  surges  or  trans¬ 
ient  loads.  Since  the  clock  buffer 
amplifier  tube  V,  does  present  a 
high  transient  load  during  the  oper¬ 
ating  cycle,  it  is  desirable  to  obtain 
the  plate  voltage  for  this  circuit 
from  a  separate  supply  source  if 
unregulated  supplies  are  used. 
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is  employed  in  an  amplifier  com¬ 
posed  of  two  feedback  pairs  in  cas¬ 
cade.  Overall  amplifier  gain  is  con¬ 
trolled  by  varying  the  amount  of 
feedback  in  the  first  pair.  Coupling 
between  the  pairs  is  by  means  of  a 
large  capacitor  which  results  in 
negligible  phase  shift  for  all  fre¬ 
quencies  concerned. 

A  schematic  diagram  is  shown  in 
Fig.  2.  Two  video  jacks  permit  the 
input  to  be  bridged  or  terminated. 
Termination  is  obtained  by  insert¬ 
ing  a  75-ohm  termination  plug  in 
one  of  the  input  jacks.  The  input 


Utility  Video  Amplifier 


Extended  frequency  response  and  double-ended  low-impedance  output  to  drive  a  75-ohm 
line  and  monitor  are  achieved  by  use  of  two  feedback  pairs  in  cascade.  Wide  range  of 
useful  applications  on  program  lines  is  indicated 


FIG.  1 — Arranqamanl  oi  ttogM  in  Ih* 
cnnplUiar 
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USE  OF  FEEDBACK  results  in  some 
inherent  advantages  that  sug¬ 
gests  its  incorporation  in  a  utility 
video  amplifier.  Feedback  assists 
not  only  in  achieving  exceptional 
amplitude  linearity  and  in  extend¬ 
ing  the  high  and  low  frequency 
responses,  but  also  creates  a  low- 
impedance  source  that  lends  itself 
well  to  driving  a  75-ohm  line. 
Figure  1  shows  a  simple  block 

Hiacrrom  illnefrof incr  VinixT 


fed  from  the  second  stage  back  to 
the  cathode  of  the  first  stage,  and  is 
adjustable  by  means  of  The  low 
d-c  potential  existing  at  the  output 
of  the  first  coupled  pair  permits  the 
use  of  a  low-voltage,  high-capaci¬ 
tance  electrolytic  capacitor  to 
couple  to  the  second  pair. 

The  circuit  for  the  second  pair  is 
identical  with  the  first,  except  for 
components.  A  very  high  perveance 
is  obtained  in  the  output  stage  by 
connecting  the  plates  of  a  5687  in 
parallel. 

The  feedback  circuit  includes  an 
adjustable  capacitor  C,.  which  pro¬ 
vides  a  frequency  compensator  use¬ 
ful  in  adjusting  overall  amplifier 
response.  A  negative  5-volt  source 
is  used  for  grid  bias  purposes  and 
for  bucking  out  the  d-c  in  the  out¬ 
put  circuit. 

Output  Circuit 

Point  A  (Fig.  2)  owing  to  volt¬ 
age  feedback  is  a  very  low  imped¬ 
ance  driving  point  (sometimes  re¬ 
ferred  to  as  a  zero-impedance 
point).  Due  to  the  reduction  in 
forward  gain  as  frequency  is  in¬ 
creased,  the  impedance  of  point  A 
will  rise.  The  net  impedance  values 


are  plotted  in  Fig.  3,  while  curves 
A  of  Fig.  4  and  5  show  the  resistive 
and  reactive  components  of  this  im¬ 
pedance  for  Cu  set  to  maximum 
capacity. 

These  curves  suggest  the  use  of  a 
series  element  whose  impedance  de¬ 
creases  with  frequency  for  feeding 
a  line.  Such  an  element  is  obtained 
by  using  Cu,  Rm  and  /Jr  in  the  com¬ 
bination  shown  in  Fig.  2.  Making 
both  R  and  C  adjustable  results  in 
a  flexible  arrangement  which  has 
the  capability  of  compensating  for 
the  change  of  impedanceof  point  A. 

Figure  6  shows  a  family  of 
curves  for  typical  settings  of  R^ 
and  Cii.  The  wide  range  of  adjust¬ 
ment  is  quite  evident. 

The  B  curves  of  Fig.  6  are  also 
plotted  on  Fig.  4  and  5  where  they 
are  added  to  the  curves  of  imped¬ 
ance  at  point  A.  The  net  resistive 
component  of  output  impedance  is 
shown  as  curve  C  of  Fig.  4;  the  net 
reactive  component  of  output  im¬ 
pedance  is  shown  as  curve  C  of  Fig. 
5.  Note  how  effectively  B  com¬ 
pensates  for  A  in  each  case. 

Actual  measurements  of  output 
impec  ance  for  a  utility  video  am¬ 
plifier  are  given  in  Fig.  7  where 


/ifif.  Voltage-type  degeneration  is 


Rock  ouambly  oi  Ihroo  utility  omplUior*  emd  powor  supply 
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FIG.  2 — Complete  circuit  oi  one  utility  amplifier.  The  low-impedance  drieinq  point 
i>  deiiqnated  A,  at  the  right  oi  tube  5687 


they  are  plotted  with  a  greatly  ex¬ 
panded  scale.  This  typical  curve 
shows  only  ±1  ohm  variation  out 
to  11  me.  The  resulting  well- 
matched  source  impedance  such  as 
this  is  required  for  obtaining  uni¬ 
form  transmission  over  coaxial 
cables  without  reflections.  It  also 
represents  a  close  approach  to  the 
ideal  driving  circuit  for  telephone 
lines  whose  impedance  varies 
widely  over  the  transmission  band 
but  which  are  equalized  for  uni¬ 
form  response  from  a  75-ohm 
source. 

The  recommendations  of  a  Joint 
Committee  of  TV  Broadcasters  and 
Manufacturers  for  Coordination  of 
Video  Levels  are  easily  met  by  the 
amplifier.  This  committee’s  recom¬ 
mendation  on  Standard  Termina- 
*.on  Impedances  is  as  follows;  “It 
is  recommended  that  the  standard 
termination  impedance  for  both  the 
.sending  and  receiving  ends  of  a 
line  connected  for  single-ended 
operation,  shall  have  a  value  of  75 
ohms  plus  or  minus  5  percent. 
These  figures  will  apply  over  the 
television  frequency  band  below  6 
me  but  not  down  to  d-c.’’ 


Monitor .  Provisions 


what  the  line  is  receiving,  both  in 
level  and  quality.  The  answer  lies 
in  using  a  line  amplifier  capable  of 
feeding  two  lines  without  introduc¬ 
ing  a  series  element  capable  of 


FIG.  3 — Plot  of  point  A  Impedonco 
characteristic* 


The  ideal  place  to  monitor  an 
amplifier  feeding  a  line  is,  of 
course,  across  the  output  of  the 
amplifier.  Most  amplifiers  in  use 
at  present  cannot  drive  the  double 
termination  resulting  from  con¬ 
necting  low-impedance  monitoring 
lines  across  their  outputs,  and  this 
leads  to  the  incorporation  of  isola¬ 
tion  amplifiers. 

Use  of  isolation  amplifiers  brings 
about  the  possibility  of  a  monitor 
picture  not  in  accordance  with 


failure  or  extraneous  signals. 
Furthermore,  it  is  desirable  that 
the  monitor  output  have  sufficient 
isolation  from  the  line  output  to 
give  a  true  indication  of  amplifier 
performance,  regardless  of  changes 
in  line  impedance. 

The  desirable  monitor  feed  char¬ 
acteristics  outlined  above  are 
achieved  by  the  output  circuit  em¬ 
ployed  in  this  video  amplifier.  The 
monitor  is  fed  from  point  A  of  Fig. 
2,  the  low-impedance  driving  point. 
Resistors  Rm,  R»  and  form  a 
divider  for  obtaining  the  required 
monitor  ratios. 

For  a  1:1  monitoring  ratio,  the 
resistors  are  connected  as  shown  in 
Fig.  2.  For  a  2 :5  monitor  ratio  Ru 
is  removed;  for  a  1:5  monitor  ratio, 
the  jumper  across  is  also  re¬ 
moved.  No  capacitor  is  employed 
across  these  divider  resistors  in  the 
fashion  that  C,,  is  used  for  the  line 
feed,  since  bandwidth  adequate  for 


FIG.  4 — Resistivs  components  oi  output 
impedance 

monitoring  is  obtained  without  its 
use. 

Isolation  .Characteristics 

For  a  monitoring  ratio  of  1  to  1 
(equal  outputs)  the  attenuation  be¬ 
tween  the  line  and  the  monitor  feed 
is  given  in  Fig.  8.  These  attenua¬ 
tion  figures  are  obtained  by  feeding 
a  signal  in  at  the  line  output'^jack 
and  measuring  the  resultant  volt¬ 
age  appearing  at  the  terminated 
monitor  output.  The  shunting  im¬ 
pedance  effect  obtained  due  to  volt¬ 
age  feedback  at  point  A  is  evident. 


Table  I — Impedance 
Characteristics  at  Point  A 


Ci«  Set  to  Maximum 

Frequency 

in  Me 

Z 

|Z| 

1 

3  -1- j3 

4 

3 

5  +i11 

12 

5 

10  -f-i18 

21 

7 

14  -Hj21 

25 

9 

20  -1-  i25 

32 

11 

26  +  i27 

37 

13 

33  +  j29 

44 

15 

40  +  j27 

48 

Cu  Set  to  Minimum 

1 

3  +i5 

6 

3 

4  +  j13 

14 

5 

8  -f  j22 

23 

7 

14  +  j29 

32 

10 

28  -hi38 

47 

15 

57  +  j26 

62 
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FIG.  5 — ReactiT#  components  ol  output 
impedance 


A  60-cycle  hum  component  appear¬ 
ing  on  the  line  output  terminal  due 
to  ground  currents  in  long  coaxial 
runs  would  be  attenuated  by  about 
34  db;  this  point  is  off  the  curve 
of  Fig.  8.  The  hum  component,  as 
well  as  other  extraneous  signals 
will  therefore  not  appear  on  the 
monitor,  but  rather,  the  monitor 
will  give  a  true  indication  of  what 
the  amplifier  is  feeding  to  the  line. 

Figure  9  shows  the  frequency 
response  of  the  amplifier  connected 
for  a  monitor  signal  equal  to  the 
line  signal,  and  operating  at  unity 
gain.  Two  1.4-volt  signals  are  ob¬ 
tained:  the  frequency  response  of 
the  monitor  signal  is  also  shown. 

The  maximum  gain  available 
with  the  connection  described  above 
is  2.5.  As  an  optional  connection, 
the  1,500-ohm  resistor  may  be 
removed  giving  less  negative  feed¬ 
back  to  the  final  pair.  Such  a  con¬ 
nection  may  be  u.sed  when  a  greater 
gain  (4  maximum)  is  desired. 
Under  these  conditions  the  monitor 
will  operate  at  a  1:5  or  2:5  ratio 
rather  than  unity,  and  signals  up 
to  2  volts  may  be  obtained. 

Applications 

Figure  lOA  shows  the  amplifier 
feeding  a  telephone  line.  The  driv¬ 
ing  impedance  illustrated  in  Fig.  7 
is  the  characteristic  especially  in¬ 
teresting  in  this  application,  also 
the  ability  to  monitor  the  outgoing 
line  directly  is  shown  in  Fig.  10. 

Figure  lOB  illustrates  the  ability 
of  feeding  two  75-ohm  lines  from  a 
single  amplifier.  Three  amplifiers 
are  shown  feeding  six  house-moni¬ 
toring  circuits.  The  use  of  the 
amplifier  as  a  buffer  is  shown  in 
Fig.  IOC  and  lOD. 


FIG.  6 — Family  oi  impedance  currei 
ior  teriei  networks 


A  method  of  obtaining  a  choice 
of  signals  for  monitoring  without 
double  terminating  a  program  line 
is  illustrated  in  Fig.  lOE.  Only  a 
slight  loss  of  program  level  (ap¬ 
proximately  1  db)  is  experienced. 

Figure  lOF  shows  a  simple 
method  of  mixing  video  and  sync  to 
obtain  a  composite  video  picture. 
The  amplifier  gain  controls  permit 
an  accurate  adjustment  of  percent¬ 
age  sync  and  output  video  level. 
The  method  illustrated  may  also  be 
used  to  mix  two  video  signals.  If  a 
common  video  signal  is  fed  to  the 
input  of  the  two  amplifiers,  a  4/3 
normal  gain  and  4/3  normal  signal 
output  may  be  obtained. 


FIG.  7 — Output  Impudonc*  oi  utility 
Tldoo  ampliiiar 


FIG.  8— Attenuation  between  line  and 
monitor  ieeds 


FIG.  9 — Frequency  response  oi  output 
to  line  and  monitor 


FIG.  10 — Typical  opplicatioiu  oi  the  video  utility  ampliiiar 


j 
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Audio  Amplifier  Damping 

The  meaning  and  measurement  of  the  damping  factor  in  audio  amplifiers  are  shown,  using 
the  Williamson  circuit  as  an  example.  By  means  of  feedback  the  amplifier  output 
impedance  can  he  controlled  so  as  to  damp  out  oscillations  generated  in  the  load 


By  ROBERT  M.  MITCHELL 

CfrcliU  Applications  Knpineer 
United  Transformer  Co. 

Sew  York,  S.  Y. 


The  growing  interest  in  tran¬ 
sient  response  of  electroacous- 
tical  systems  necessitates  increased 
attention  to  the  means  of  control¬ 
ling  amplifier  output  impedance. 
However,  a  more  convenient  con¬ 
cept  is  the  damping  factor,  D, 
which  is  defined  as  the  ratio  of  the 
load  impedance,  R,,  to  the  effective 
generator  impedance,  Z,.  It  will  be 
shown  how  the  damping  factor  can 
be  controlled  through  the  use  of 
feedback. 

If  an  impedance-matching  Tlevrce, 
such  as  a  transformer,  is  placed  be- 
tw’een  the  two  impedances,  the  ratio 
is  that  obtained  with  both  imped¬ 
ances  referred  to  the  same  side  of 
the  transformer  as  shown  in  Fig.  1. 
Except  where  stated  otherwise,  the 
output  impedance  and  load  imped¬ 
ance  are  assumed  to  be  resistive. 

The  term  damping  factor  has 
been  applied  to  this  ratio  because  it 
is  indicative  of  the  effectiveness  of 
the  generator  in  damping  oscilla¬ 
tions  generated  by  the  load.  Since 
it  is  expressed  as  a  ratio,  it  will  be 
the  same  for  any  output  tap  on  a 
transformer  and  is  therefore  a 
more  convenient  characteristic  to 
use  than  the  effective  output  im¬ 
pedance  itself. 

The  output  impedance  of  an 
amplifier  will  be  considered  to  be 
the  ratio  of  voltage  E  to  current  t 
obtained  when  the  input  is  short 
circuited  and  the  voltage  E  is 
applied  to  the  output  terminals  as 
shown  in  Fig.  2. 

The  damping  factor  may  be  var¬ 


ied  by  changing  either  Ri  or  Z.. 
Since  it  is  usually  desired  to  obtain 
a  given  power  output  from  a  given 
tube,  it  is  not  practical  to  change 
the  load  impedance.  A  method  that 
will  change  the  effective  output  im¬ 
pedance  of  the  amplifier,  but  will 
leave  the  load  unchanged  is  to  apply 
feedback  so  that  the  output  stage  is 
included  in  the  loop. 

Damping  by  Feedback 

Figure  3  shows  a  basic  one-stage 
feedback  diagram,  with  polarities 
not  indicated  to  make  the  diagram 
general.  It  will  be  noted  that  this 
is  the  so-called  voltage  type  of  feed¬ 
back.  If  the  polarities  are  such  as 
to  make  3^^  oppose  c,.  (assuming 
the  latter  no  longer  zero)'  the  feed¬ 
back  is  negative.  For  this  condition 


with  both  Impodancot  roiorrod  to  tamo 
side  of  trcmsionner 


FIG.  2 — Conditions  under  which  ampli¬ 
fier  output  impedance  equals  E/1 


3  is  considered  negative,  and  the 
resultant  output  impedance  is  less 
than  that  without  feedback.  If  the 
feedback  is  positive  the  output  im¬ 
pedance  is  increased.  It  may  be 
shown  that  negative-current  feed¬ 
back  increases  the  output  imped¬ 
ance,  while  positive-current  feed¬ 
back  reduces  it. 

It  is  important  that  the  definition 
of  the  original  output  impedance  be 
clearly  understood.  If  the  output 
impedance  without  feedback  is  the 
plate  resistance  alone  (as  in  Fig.  3) 
then  this  output  impedance  is 
changed  by  the  factor  1/(1  — 
which  is  not  the  same  factor  by 
which  the  gain  of  the  stage  is 
changed.  If  the  output  impedance 
without  feedback  is  the  plate  resist¬ 
ance  of  the  tube  in  parallel  with  the 
load  resistance,  then  the  output  im¬ 
pedance  is  changed  by  the  factor 
1/(1  —  3A),  where  K  is  the  stage 
gain,  when  feedback  is  applied.  This 
^is  the  same  factor  by  which  the 
gain  is  changed.  Such  a  condition 
would  be  encountered  seldom,  if 
ever,  in  a  loudspeaker  output  stage, 
but  might  arise  in  connection  with 
an  R-C  shunt-fed  transformer 
stage.  This  difference  in  definition 
may  lead  to  misunderstanding  when 
different  source  texts  of  feedback 
amplifier  design  are  consulted,  un¬ 
less  the  distinctions  are  clearly 
understood  beforehand.  In  this 
article,  the  discussion  is  confined 
to  the  output  stage,  with  the  output 
impedance  without  feedback  being 
defined  as  the  plate  resistance  of 
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the  output  tube  in  every  ca.se. 

Most  practical  amplifier  circuits 
generally  comprise  more  than  one 
stage.  In  a  multistage  amplifier  it 
is  usually  preferable  to  enclose  more 
than  the  final  stage  in  the  feedback 
loop,  .>ince  this,  among  other  things, 
avoids  the  requirement  of  large 
driving  voltages  for  the  final  stage. 
For  these  conditions  the  feedback 
diagram  is  as  shown  in  Fig.  4. 

Multistage  Feedback  Effects 

The  results  are  almost  identical 
to  those  of  Fig.  3,  with  the  excep¬ 
tion  that  the  gain  K  of  the  inter¬ 
vening  stages  appears  in  the  factor 
to  increase  the  effects  of  the  feed¬ 
back  for  a  given  n  and  H. 

The  final  equation  shown  in  Fig. 
4  is  that  generally  found  in  text¬ 
books  for  output  impedance  of  mul¬ 
tistage  feedback  amplifiers.  In  this 
form  it  is  not  particularly  conven¬ 
ient  to  use  for  calculation,  since  it 
requires  a  knowledge  of  the  gain  of 
the  intervening  stages. 

A  simpler,  and  more  convenient 
equation  may  be  derived  as  follows. 


The  damping  factor  without  feed¬ 
back  is 

The  damping  factor  with  feed¬ 
back  is 

Z.  Vd  -  HK^,) 

-  D.  (1  -  /J/Cmz) 

The  gain  of  the  final  stage  is 

4-  Ri _ 

Solving  for  /ir 

K,(l  +  -g-) 

Substituting  in  Eq.  2 
D/- (l  +  -2-)]  (3) 

The  amount  by  which  the  gain  is 
reduced  is 

1  -  pKK/  -  1  -  iSA. 

where  is  total  gain 

That  is,  if  1  —  =  2,  the  gain 

is  reduced  by  2.  I^etting  this  gain 


reduction  factor  =  F,  we  have 

D,  ~  D.[P  -  (1  -  F)  (\/D,)] 

D,~F(D.  +  \)-l 

Note  that  in  this  final  form  it  is 


E-4m£“  'Zg 


FIG.  3 — Output  impadoncu  without  load- 
back  ia  ropraaentad  by  plato  raaiatonco 
alona  in  iigura  abovo  and  in  taxi 


, 

a 

1 

r 

E->4,KdE-*Zg 

FIG.  4 — ConTontionol  concopt  loading 
to  Eq.  1  oboTo  fai  boaod  on  ptomiana 
illuatratad.  Equation  4  (aoo  taxt)  ia  mora 
convanlant  lorm 


FIG,  5 — Curves  show  changes  in  damping  iaclor  with  ieedback  ior  typical  beam- 
power  and  power-triode  tubes.  Note  superiority  oi  triodes 


not  necessary  to  know  the  actual 
jrain  of  any  of  the  stages,  or  the 
feedback  ratio,  but  only  the  gain 
reduction  and  the  original  damping 
factor. 

For  example,  it  is  desired  to  com¬ 
pute  the  damping  factor  obtained  in 
a  push-pull  6L6  amplifier  when  20  db 
of  negative  voltage  feedback  is 
employed. 

F  =  1(1 
It  I  =  .5,0(X) 

r,  (two  tubes  '  =  -1.1, (KK) 

D.  =  S.tXK)  45, (MX) 

Z>,  =  10(0  111 -f  1)  -  1  =  10.11 
For  a  push-pull  2A3  amplifier 
with  the  same  load  and  the  same 
gain-reduction  factor 

r,  (2  tubes)  =  1  .tXX) 

/>„  =  5,(XXi  l.tXXi  =  3.12 
1),  =  10  1,3  12  +  1)  -  1  =  40  2 
These  results  show  the  tremen¬ 
dous  changes  in  output  impedance 
produced  by  feedback,  especially 
for  beam-power  tubes.  Without 
feedback  the  damping  factor  of  the 
triode  amplifier  is  .some  27  times 
that  of  the  beam-power  tubes.  With 
the  same  amount  of  feedback  ap¬ 
plied  to  each,  the  damping  factor  of 
the  triodes  is  approximately  4  times 
that  of  the  beam-power  tubes.  Or 
looking  at  it  from  another  point  of 
view,  the  same  amount  of  feedback 
produces  a  Ill-fold  change  for  the 
triodes,  but  a  90-fold  change  for  the 
l)eam  power  tubes. 

Etiuation  4  has  been  used  to  ob¬ 
tain  the  graph  of  Fig.  5.  In  this 
graph  the  two  curves  show  changes 


in  damping  factor  with  feedback 
for  typical  beam-power  tubes  and 
typical  power  triodes.  From  this  it 
may  be  .seen  that  approximately  12 
db  of  feedback  is  required  to  make 
the  damping  factor  of  a  beam-power 
tube  equal  to  that  of  a  triode  with¬ 
out  feedback.  It  is  also  evident 
that  the  same  amount  of  feedback 
will  always  give  a  greater  damping 
factor  in  a  triode  amplifier  than  in 
a  beam-power  amplifier,  since  the 
original  damping  factor  of  the  tri¬ 
ode  amplifier  is  greater. 

These  curves  may  be  used  in 
several  ways,  although  Kq.  4  is  so 
simple  that  it  may  be  u.sed  almost 
as  readily,  esj)ecially  if  the  follow¬ 
ing  simplifications  are  made. 

The  initial  damping  factor  for 
most  Ijeam-power  tubes  is  approxi¬ 
mately  0.1,  while  it  is  approximately 
3  for  most  triodes.  Using  these 
values  the  following  approximate 
equations,  quite  suitable  for  design 
purpoites,  are  obtained: 

For  beam  power  tubes 
l),  =  F-\  (4B) 

For  triodes 

i:>/  =  4f  -  1  (4C) 

Both  these  equations  are  rea.son- 

ably  accurate  when  F  is  equal  to  or 

greater  than  2  (6-db  feedback).  For 
less  feedback,  Eq.  4  should  be  used 
for  beam  power  tubes,  while  Eq.  4(’ 
is  still  applicable  for  triodes. 

Similar  relations  may  be  derived 
for  current  feedback,  but  since  this 


FIG.  6 — Method  oi  meaturlng  damping 
factor  by  meant  oi  no-load  and  rated- 
load  output  voltage  ihown  In  bottom 
equation 


E-i( 

.;^-D 

FIG.  7 — Simpliiied  method  oi  obtaining 
damping  iactor  by  meaiurement  acrott 
soriet  retittor  equal  to  secondary  wind- 


FIG.  8— Limits  oi  the  damping  iactor 
with  ieedback  obtained  from  one  of  two 
points.  See  text  for  discussion 


FIG.  9 — Effective  internal  impedance  oi 
intermediate  stage  is  reduced  by  ieed¬ 
back  taken  from  succeeding  stage 


type  is  relatively  little  used  over 
the  output  stage,  they  will  not  be 
derived  here. 

tAeasurement 

The  measurement  of  the  damping 
factor  is  generally  done  indirectly, 
that  is,  it  is  usually  the  practice  to 
measure  output  voltages  under  dif¬ 
fering  load  conditions,  and  to  calcu¬ 
late  the  damping  factor  from  the 
results.  However,  it  is  equally  easy. 
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and  often  more  accurate,  to  meas¬ 
ure  it  by  other  methods,  which  are 
also  described  below. 

The  first  method  often  consists  of 
measurinK  the  output  voltage  with 
no  load  and  with  rated  load,  and 
then  calculating  D  as  shown  in  Fig. 
6.  This  method  is  .satisfactory  for 
amplifiers  with  low  values  of  D, 
such  as  pentode  or  beam-power 
amplifiers  with  little  or  no  feedback. 
When  the  internal  impedance  is  low, 
as  in  highly  degenerative  ampli¬ 
fiers,  however,  there  is  very  little 
difference  between  e,  and  e,„  .  Since 
the  difference  of  these  two  terms 
api)ears  in  the  denominator,  it  is 
possible,  when  they  are  almost 
equal,  for  an  error  of  a  few  percent 
in  either  of  these  terms  to  produce 
an  error  of  .several  hundred  percent 
in  the  answer. 

A  more  accurate  procedure  is  to 
u.se  a  low-impedance-type  a-c 
bridge.  For  such  measurements  the 
signal-input  terminals  of  the  ampli¬ 
fier  are  short-circuited,  the  output 
terminals  are  connected  to  the  un¬ 
known  impedance  terminals  of  the 
bridge,  and  the  bridge  balanced  as 
in  normal  measurements. 

An  even  simpler  method,  and  di' 
quite  accurate  for  damping  factors 
as  high  as  50  or  more  is  shown  in 
Fig.  7.  The  input  terminals  of  the 
amplifier  are  short-circuited  and  the 
output  terminals  are  connected  to 
a  generator  f,’  in  .series  with  a  re¬ 
sistance  R,,  which  is  the  rated  value 
of  the  .secondary  winding  of  the 
output  transformer.  The  damping 


factor  is  then  equal  to  the  ratio  of 
the  voltage  drops  acro.ss  R,  and 
acro.ss  the  secondary  winding  re¬ 
spectively.  The  generator  E  may 
conveniently  be  the  fi-t-volt  filament 
winding  of  a  power  transformer.  In 
a  highly  degenerative  amplifier  al¬ 
most  all  the  voltage  drop  will  be 
across  R,;  consequently,  it  must  be 
fairly  high  power  rating. 

When  E  is  6.3  v  a  rating  of  10 
watts  will  be  adequate  for  almost 
all  situations. 

Two  points  of  interest  concern¬ 
ing  damping  factor  may  be  pointed 
out  in  passing.  First,  it  can  be 
seen  from  Fig.  8  that  when  the 
feedback  is  taken  from  the  primary 
of  the  output  transformer  (ter¬ 
minals  1  and  2),  the  damping  factor 
approaches  R,  R,  as  a  limit,  where 
R,  is  the  total  winding  resistance 
of  the  transformer  referred  to  the 
•same  side  to  which  R,  is  referred. 
When  the  feedback  is  taken  from 
the  secondary  terminals  (3  and  4), 
however,  this  limit  does  not  exist, 
and  D  can  theoretically  approach 
infinity. 

Internal  Impedance 

fecond,  it  is  demonstrated  belo'v 
by  reference  to  Fig.  9  that  the 
effective  internal  impedance  of  a 
stage  inside  the  feedback  hwp  is 
also  reduced  by  negative  feedback 
taken  from  a  succeeding  stage. 

<■.»  =  <*«  + 

A  ~ 

fo3  ™  Ai-  h 


A’  f  Ml  •'AUl  =  *  X, 

K  -f  Ml  (  —  ~  1 

H  i  111  (  —  li  A'i  ^^)  =  i  Z, 

-  —  =  —  =2 

i  1  —  ttMi  A, 

This  shows,  for  example,  that 
overall  feedback  from  the  final 
stage  of  a  clas.s-B  modulator  will 
reduce  the  output  imj)edance  of  the 
driver  stage  as  well,  thereby  con¬ 
tributing  to  reduced  distortion  by 
virtue  of  this  action  as  well  as 
by  its  normal  distortion-reducing 
action. 

Practical  Applications 

Although  feedback  can  increase 
the  initial  damping  factor  to  a  high 
degree,  the  values  realized  in  prac¬ 
tice  are  somewhat  less  than  theory 
indicates.  The  large  damping  fac¬ 
tors  that  can  be  achieved  in  practical 
design,  however,  are  well  exempli¬ 
fied  in  the  2()-watt  wide-range,  feed¬ 
back  amplifier  shown  in  Fig.  10. 
This  is  the  commercial  type  W-20 
William.son  amplifier,  in  which  20 
db  of  negative  feedback  is  taken 
over  four  stages  and  the  output 
transformer.  The  damping  factor 
of  this  amplifier  without  feedback, 
measured  by  the  method  of  Fig.  7, 
is  2  at  50  cycles  (a  common  value  of 
resonant  frequency  for  high-quality 
low-frequency  type  loudspciiker-!). 
When  20  db  of  negative  feedback  is 
applied  the  damping  factor  is  in- 
crea.sed  to  27,  which  is  only  slightly 
le.ss  than  the  theoretical  value  of  29 
based  upon  the  initird  measured 
value  of  If.. 


FIG.  10 — Circuit  diaqrom  oi  th«  UTC  W-20  Williomaon  iMdback  ompliiicr  with  dampinq  factor  of  27 
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Network  Design  Charts 


Time-saving  universal  T,  pi  and  L  network  design  charts  covering  all  normally 
encountered  phase  shifts  and  transformation  ratios.  Scale  multiplying  factors  are 
eliminated  by  normalizing  the  input  and  output  impedances  being  matched 


By  T.  U.  FOLEY 

ailcuMt  Knoineerina  Section  _  *4-  _  *  - 


Urondcuat  Knijineering  Section 
RCA  Viftor 

Canulen,  S.  J. 


The  problem  of  matchinn 

arbitrary  impedances  to  a 
given  transmission-line  imped¬ 
ance  is  common  throughout  the 
radio  industry.  The  accompany¬ 
ing  charts  permit  simultaneous 
solution  of  matching  reactance 
limits  over  a  range  of  both  phase 
shift  and  load  resistance.  To 
make  the  plots  universal,  it  was 
necessary  to  normalize  to  a  one- 
ohm  or  one-mho  transmission 
line.  If  the  practical  line  is  other 
than  one  ohm,  it  will  be  neces¬ 
sary  to  normalize  R,,  so  that 
R„  =  iJj/f?,.  Using  this  value  of 
Ra,,  enter  the  chart  along  this 
line  to  the  appropriate  value  of 
phase  shift  and  interpolate  be¬ 
tween  plotted  values  of  loci,  ob¬ 
taining  Z,„  and  in  turn  on 
the  three  charts.  To  obtain  Z„ 
Z,  and  Z„  simply  multiply  Z,„ 
Z^,  and  Z»  by  actual  line  imped¬ 
ance. 

Example  1.  Assume  a  T  net¬ 
work  is  required  to  match  a  35- 
ohm  load  to  a  50-ohm  transmis¬ 
sion  line  with  a  phase  shift  of 
80  degrees. 

f»)  Z.  -  50  R,  -  35  /S  =  80° 

(b)  Rt.  -  35/50  =  0  7 

(c)  Enter  chart  Z\  at  Rt  =0.7  and 
foUow  to  ^  =  80° 

(d)  UeadZ,.  =  -1-0.67 

(e)  Z,  =  j  50  X  (-1-0.67)  =  +i  33.5 
ohms 

(f)  Similarly,  on  chart  Zj  find  Zt, 

=  -f  0  725 

(g)  Z,  -  >  50  (-1-  0.725)  =  +  j  36.25 
ohma 

(b)  Similarlv,  on  chart  Zj  find  Zi, 

=  -0  85 

(i)  Z,  -  j50(-0.85)  =  -j-12.5 
ohms 


Example  2.  A.ssume  a  r  net¬ 
work  is  required  to  match  a  35- 
ohm  load  to  a  50-ohm  transmi.s- 
sion  line  with  a  phase  shift  of 
80  degrees. 

(a)  Z,  =  .50,  R,  =  35,  /S  =  80° 

(b)  =  1,50  =  0.02  C,  =  1/35  = 
0  0286G^.  =  0.0286/0.02  =  1.43 

(c)  Enter  chart  1',  at  Gt  =  1 .43  and 
follow  to  d  =  80° 

(d)  Read  1„  =  +  1 .03 

(e)  r,  -  j(),02(-|-  1.03)  =  -f- 

>0  (1206  or  Z.  =  1/r. - j48.5 

ohms 

(0  Similarly,  on  chart  Ft  find  I't,  = 
0.96 

(g)  Fi,  =  j0.02(-|-0.96)  =  -I- j0.0192 
orZt  =  1/F»  =  —  _;52.1  ohms 

(h)  Similarly,  on  chart  F,  find  F„  =  — 
1.22 

(0  F,  =  jO  02(-l  .22)  =  -  j0.0244, 
orZc  =  1/Fe  =  -|-j41  ohms 

Example  3.  Assume  an  L  net¬ 
work  is  required  to  match  a  12.5- 
ohm  load  to  a  50-ohm  transmis¬ 


sion  line.  (Note  that  in  the  case 
of  an  L  network,  we  cannot 
specify  both  phase  shift  and  load 
resistance  since  when  one  is 
specified  the  other  is  fixed.) 

(a)  Z.  =  .50  Rj  =  12  5 

(b)  R,.  =  12  5/50  =  0  25 

(c)  (If  R],  is  less  than  1 ,  enter  chart  Zi ; 
if  Rh  is  greater  than  1,  enter 
chart  Zi) 

(d)  Enter  chart  Z|  at  R-  =  0  .25  and 
follow  to  locus  of  zero  reactance 

(e)  Read  p  =  60°,  Zi  =  0 

(f)  Enter  chart  Zi  at  Rj  =  0.25  and 
follow  to  d  = 

(g)  ReadZs.  =  -1-0.43 

(h)  Z,  =  j  .50  ( -)-  0.43)  =  -h  j  21 .5  ohms 

(i)  Similarlv,  findZs.  =  —  0.58 

(j)  Z,  =  J  50  (-  0.58)  =  -  j  29  ohms 

All  of  the  above  illustrations 
have  assumed  lagging  networks. 
Reversing  the  sign  of  each  react¬ 
ance  arm  changes  from  lagging 
network  to  leading  network. 

To  extend  the  technique  to 
cover  a  range  of  phase  shifts 
over  a  range  of  load  resistances, 
the  principles  of  the  preceding 
illustrations  pertain.  In  this 
case,  however,  the  point  plot  be- 

(continue  on  pago  t34) 
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C*r»#rQt«*A  Comb#id9*  Me»> 


Avatlabh  at 
hading 
•hctronic 
jobbars — 
»y»rywh«r». 


STANDARD  IN  COMMERCIAL 
USE... SERVE  MILITARY  NEEDS 


(Enlarged  twice) 


The  CINCH  sub-miniature  socket  insures  positive  elec¬ 
trical  contact,  holds  tubes  securely  in  place,  permits  easy 
maintenance  and  replacement,  yields  maximum  insulation 
resistance  and  minimum  high  frequency  loss, 
and  provides  manufacturers  of  radio  receivers 
and  hearing  aids  a  labor  saving  chassis  in¬ 
stallation  v'hich  serves  terminal  board 
functions  while  permitting  designers 
to  obtain  maximum  space  afforded 
by  the  standard  flat  base  tubes.  SS 

Consult  CINCH  ^  ^ 


Designed  for  tub  pon«l  cdn 
vontional  wiring — Sockot  M 
tainod  in  intulation  by  rwki 
ing  toils. 


Vertical  tube  mount¬ 
ing  type  —  made  in 
5,  6  and  7  prong. 


Cinch  BlANurACTURiNG  Corporation 

1026  South  Homan  Ave.,  Chicago  24,  Illinois 


vAk\c^ 


For  printed  circuit  application  con¬ 
tact  tails  solder  direct  to  sub 
panel  circuit.  Hi  Tension  con¬ 
tacts  hold  tube  in  horizon¬ 
tal  position. 


<k 
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Network  Design  Charts  fconfinued  from  page  I32> 


V  V 


m 


comes  a  rectangle  about  the  de¬ 
sign  center.  A  rectangular 
template  can  be  made  on  trans¬ 
parent  material  to  permit  evalu¬ 
ation  over  a  range  of  i  10  de¬ 
grees  from  design-center  phase 
shift.  Simultaneou.sly,  it  would 
cover  a  2  to  1  load  resistance 
variation.  Other  rectangles  can 
be  made  easily  to  cover  any 
range  of  pha.se  shift  and  load 
resistance  variation. 

Example  U.  Since  the  range 
technique  is  essentially  the  same 
as  the  point  technique,  a  single 
illustration  will  suffice:  Assume 
a  T  network  is  required  to  match 
a  .IS-ohm  nominal  resistance  to 
a  50-ohm  transmission  line  over 
a  resistance  range  of  2  to  1  cen¬ 
tered  on  35  ohms  and  over  a 
phase  shift  range  of  70°  to  90°. 
Following  the  technique  of  Ex¬ 
ample  1,  center  the  rectangle  at 


R.  =0.7  and  ?  =  80’  on  chart  Z,. 
Read  limits  of  Z„  =  -1-0.39  — » 
1.0.  Then 

Zx  =i50  (+0.39— -t-  1.0) 

=  j  19 . 5  — ►  -h  j  50  ohm.s 


Appendix 

Referring  to  Fig.  1  and  2, 
equations  for  reactance  arms  of 
T  and  n  networks  are : 


7.  X  ~~  i 

Ri  cos  0  —  V  /Ii  /f» 

ain  0 

Rt  cos  0  —  >1  Ri  Rt 

(-') 

A*  —  —  J 

sin  0 

Z,  =  -j 

sin  0 

(3) 

7  sL  4-  4 

Ri  Ri  sin  0 

Ricoe  -  -^JilYRt 

7r  a  -U  1 

Ai  Ri  sin  0 

R.CO8  0-  VRi’iS" 

Z.  =  +j 

V  Ri  Rt  sin  0 

(♦’ll 

The.se  equations  may  be  nor¬ 
malized  in  terms  of  R,  by  substi¬ 
tuting 

Htn  =  Rt/R\,  leaving 

Z|  .  COR  3  -  V/Ijn  . 

Z„  =  -  j  „  -  (<) 


^‘‘'-Rx~~^  sinT 
_  Zx  _  .  V/f,. 

K,  ^  ain  (i 

(10) 

Ri  R:„  COR  fi  —  ^  Hu 

(H) 

Ri  cos  ft  —  \  Rj, 

ZeK  =  =  +i  V/fjnSin  d  (12) 

Equations  10,  11  and  12  can  be 
put  on  an  admittance  basLs  as 
follows: 

.  _  1  _  ./fj,  cos  V/ij, 

'  ”  ~  '  Ru  sin 


_  .  cos  ft  — 

~  ^  sin  0 

1  _  .  cos  0  ~  ^R* 

*  “  Zi„  ~  ~  ^  Ru  »in  0 

_  .  (lu  cos  0  —  V(r'i„ 

~  ^  ain  0 


=  (15) 

am  0 

Comiiaring  Eq.  13,  14  and  15 
with  Eq.  7,  8  and  9,  it  is  seen 
that  the  equations  for  a  r.  net¬ 
work  on  an  admittance  basis  are 
identical  to  the  equations  for  a 
T  network  on  an  impedance 
basis.  Solving  for  R,  in  Etp  7, 
8  and  9  gives 

/f,,  =  (Zi,  sin  0  +  cos  00  (Iti) 


R,,  =  (Zi,  sin  0  cos  00  (Iti) 

=  (—  Zu  sin  0)’  (18) 

Equations  16,  17  and  18  were 
used  to  calculate  points  on 
curves  Z„  and  Z,  by  holding 
Z’g  fixed  for  each  locus,  ranging 
3  over  30’  to  150°  and  solving 
for  R 
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in  shelf demonstration 


That's  service  beyond  expectations! 


hen  you  specify  Mallory  (Capac¬ 
itors  for  television  receivers  or 
other  e(jui[mient  where  heat  is  a 
problem,  you  can  be  sure  they  will 
stand  the  tcs-t.  Mallory  FF’  (Capac¬ 
itors  are  desiftned  to  iiive  lonp. 
trouble-free  performance  at  85°(C. 
— naturally  they  give  even  longer 
service  at  normal  temperatures. 
In  addition,  Mallory  FF’  (Capacitors 
are  famous  for  their  long  shelf  life. 

rite  for  your  copy  of  the  FF’ 
(Capacitor  Kngineering  Data  Folder. 


Electromechanical  Products 

Reaiutirs  Siviti'hn 

Tt  Tuiu‘r%  I  ibriUorn 


Electrochemical  Products 
(liilMuiUtrn  KiTliJii-rn 

Menury  Ihy  lUuu-rii-^ 


Metallurgical  Products 
Cimtiuis  Spn  ial  M>tal% 

U  \liUerial% 
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When  a  large  radio  and  television  nianufaeturer  found 
it  necessary  to  fall  hack  on  a  supply  of  two-year-old 
capacitors,  they  found  that  every  one  of  the  Mallory 
Capacitors  was  ready  for  immediate  use  —  without 
re-working  of  any  kind.  Because  of  the  scrujtulously 
careful  manufacturing  methods  pioneered  by  Mallory, 
they  were  completely  free  of  corrosion. 


Mallory  Capacitors  have  consistently  set  new  high 
standards  of  dejtendahility  which  far  exceed  normal 
sftecifications. 
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Broadcasting  of  television  pro¬ 
grams  from  remote  locations  is  no 
longer  novel  but  a  commonplace  oc¬ 
currence.  The  project  under  con¬ 
sideration  was  one  of  a  sustaining 
educational  series  over  WNBT, 
called  ‘Treasures  of  New  York**. 
The  program  was  scheduled  as  a  tv 
sightseeing  trip  of  the  New  York 
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Problems  in  Mobile  TV 


skyline. 

Transmission  of  a  7,00()-mc  si>r- 
nal  from  a  ship  moving  at  18  knots 
posed  several  technical  problems 
unique  in  themselves.  The  objec¬ 
tive  of  this  article  is  to  impress 


FIG.  1 — Map  thowinq  path  of  ship  lor 
It  program 


FIG.  2 — An  attempt  to  load  a  generotor 
aboard  the  ship  using  on  improTised 
wide  gangwoy.  A  dock  crane  octually 
placed  unit  oboard.  os  tide  shifted 


upon  tv  engineers  the  feasibility  of 
this  project  under  extreme  weather 
conditions.  Microwave  relay  trans¬ 
mission  was  performed  without  hu¬ 
man  line-of-sight  while  the  vessel 
was  under  way  by  manual  tracking 
of  both  antennas. 

A  short  preliminary  field  survey 
was  made  of  the  existing  facilities, 
namely  a  185-foot  excursion  boat. 
Unavailability  of  alternating  cur¬ 
rent  required  the  loading  aboard  of 
a  10-kva  mobile  gasoline-engine- 
type  generator  whose  frequency 
stability  will  be  discus.sed  later  in 
this  article. 

Preparation 

The  projected  itinerary  was 
charted  on  a  map  with  special  care 
taken  to  determine  if  the  micro- 
wave  receiver  located  atop  the  RCA 
Building  would  be  in  the  “shadow” 


of  any  tall  buildings  as  the  vessel 
sailed  down  the  Hudson  River. 

Figure  1  shows  the  first  obstacle 
encountered,  the  New  York  Port 
Authority  Building.  At  the  time  of 
the  survey  it  was  determined  that 
the  microwave  signal  would  not  be 
available  as  the  ship  pa.s.sed  through 
the  area  of  this  building  and  stand¬ 
by  pictures  were  made  ready.  Dur¬ 
ing  one  hour  of  actual  program,  the 
survey  was  corroborated  by  the  loss 
of  three  minutes  of  air  time  due  to 
the  Port  Authority  Building  and 
two  minutes  due  to  the  docking  of 
a  large  freighter  which  of  course 
could  not  have  been  planned  for. 
The  audio  facilities  necessary  were 
twofold,  consisting*  of  a  radio  pro¬ 
gram  circuit  and  a  two-way  radio 
cue  circuit.  The  latter  system  was 
to  enable  the  microwave  transmit¬ 
ter  engineer  aboard  the  boat  to  be 
in  continuous  communication  with 
the  microwave  receiver  engineers 
atop  the  RCA  Building. 

Equipment  Installation 

The  major  loading  problem  en¬ 
countered  was  the  hoisting  of  the 
power  plant.  The  10-kva  gasoiine- 
engine-driven  generator  weighed 
approximately  2,300  pounds.  It  was 
planned  to  have  a  wide  gangway 
built  of  timber  and  at  low  tide  the 
rail  of  the  ship  would  have  been 
level  with  the  dock.  It  can  be  seen 
from  Fig.  2  that  in  the  process  of 
building  the  gangway,  the  tide  had 
already  shifted  and  the  plan  had  to 
be  abandoned.  A  small  dock-type 
crane  was  then  hired  and  within  a 
few  minutes  the  power  plant  was 
safely  aboard  ship.  The  author 
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FIG.  3 — SimplUitd  block  diagram  of 
•quipment  uiod.  Camarai  were  located 
on  eecond  deck  forward,  the  microwave 
transmitter  and  antenna  on  top  deck, 
cro  and  generator  on  fantoil  and  reet 
of  equipment  in  the  main  deck  cabin 
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Build  more  quality  into 
your  TV  sets  with  Kester 
“Resin-Five”  Core  Solder 


•  •  •  KnK~c^Ketuct£t/€. 


TV — the  nation's  fastest  growing 
btisiness  demands  the  nation's  num¬ 
ber  1  solder.  Kester  "Resin-Five" 
Core  Solder,  formulated  especially 
for  TV,  will  out  perform  any  solder 
of  the  rosin-core  type.  It  easily 
solders  such  metals  as  brass,  zinc, 
nickel-plate,  copper,  and  ferrous 
alloys. 


"ReoMt’Five" 

Cole  Solder 


Kssfer... Standard  for  theWand  Radio  Belds 


MADE  ONLY  FROM  NEWLY  MINED 
GRADE  A  TIN  AND  VIRGIN  LEAD 


FIK  TECHHKAl  MANUAl-Send/or  YourCopy 
ol— SOLDER  and  Soldering  Technique. 


K«st«r  Solder  Company 

4204  Wrighfwood  Av«nM«  •  Chicogo  39,  Illinois 
Npwork,  N«w  J«r»«y  *  Brantford,  Conodo 


"Resin-Five"  flux  is  more  active 
and  stable  than  any  other  rooin- 
type  flux.  Yet  it  is  absolutely  non- 
corrosive  and  non-conductive. 
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wishes  to  advise  tv  field  engineers 
to  avail  themselves  of  a  crane  im¬ 
mediately  for  mobile  installations 
of  this  nature  as  longshoremen  save 
precious  engineering  time. 

All  electronic  equipment  was  then 
brought  aboard  the  ship  and  in¬ 
stalled  to  form  a  tv  station  afloat. 
The  diagram  (Fig.  S)  of  the  video 
components  enables  one  to  see  a 
simplified  cabling  picture  which  is 
quite  standard  in  tv  field  programs. 


However,  in  this  particular  instal¬ 
lation,  it  was  important  that  a 
stable  60-cycle  power  source  be  de¬ 
rived  from  a  gasoline-engine-type 
generator. 

Almost  constant  60  cycles  was 
obtained  in  a  unique  fashion.  An 
oscilloscope  powered  by  the  gener¬ 
ator  was  switched  to  LINE  fre¬ 
quency  and  the  composite  picture 
with  super.sync  was  fed  to  the  ver¬ 
tical  plates.  The  electronic  sync 
generator  used  to  produce  all  the 
various  synchronizing  pulses  was 
placed  in  CRYSTAL  position.  There¬ 
fore,  the  stability  of  the  composite 
picture  voltage  was  a  function  of  a 
crystal-oscillator  output.  This  volt¬ 
age  was  then  u.sed  as  a  reference  to 
compare  with  the  power  generator 
voltage.  Any  change  in  power-unit 
frequency  manifested  itself  by 
movement  of  the  composite  voltage 
picture  on  the  oscillo.scope.  At  the 
indication  of  such  changes,  the 
operator  adjusted  the  engine  throt¬ 
tle  (Fig.  4)  to  maintain  almost 
constant  60  cps.  A  reactance-type 
frequency  meter  proved  that  the 
power  source  could  maintain  its 


FIG.  5 — Program  audio  potlUon  show¬ 
ing  portable  omplUiers  and  monitoring 
equipment 


frequency  output  within  i  one- 
tenth  cycle. 

The  audio  facilities  shown  in 
the  photographs  utilized  standard 
a-m  and  tv  equipment  to  provide  all 
sound  and  communication  chan¬ 
nels.  It  should  be  noted  that  the 
amplifiers,  transmitters  and  re¬ 
ceivers  employed  are  of  a  general 
type  familiar  to  all  radio  engineers, 
hence  no  special  equipment  was 

tContinucd  on  p  156) 


FIG.  4 — An  adjustment  being  made  on 
the  throttle  oi  power  generator.  Oscillo¬ 
scope  is  located  to  the  lelt  oi  the  oper¬ 
ator  but  is  obscured 
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Hermetically’sealed 
CUP  CERAMIC  CAPACITORS 
for  Precision  tuned 
_  arcoits 


■  op-notch  capacitance 
stability,  high  Q,  and  excellent  retrace  character¬ 
istics  are  only  part  of  the  story  on  Sprague-Herlec 
Cup  Ceramic  Capacitors. 

In  addition,  they  are  small, 
hermetically  -  sealed,  and  easy  to  mount  securely 
against  the  effects  of  vibration  and  shock.  Their 
extreme  stability  and  compactness  make  them  un¬ 
excelled  for  rigid  frequency  control  applications 
and  as  reference  capacitance  standards  in  either 
laboratories  or  electronic  circuits.  Low  self¬ 
inductance  likewise  makes  them  valuable  in  v-h-f 
bypass  applications. 

VTith  Sprague-Herlec  metal  cup 
ceramic  capacitors  in  precision  circuits,  it  is  often  pos¬ 
sible  to  control  the  capacitance  tolerance  within  ±  1% 
and  the  temperature  coefficient  tolerance  within  ±10 
parts  per  million! 

fir  CMfliti  iitals  willi  In  b|iN«n«  MMi  H)ti  litlMf  S|n|N  n  Mk 
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Osrillograph  Field  Plotter 


By  Charles  Susskind 
AND  A.  R.  Perrins 

Dunham  Laboratory 
Yale  Vniverttity 
Sew  Haven, 

Several  methods  of  displaying 
field  patterns  of  radiation  from  va¬ 
rious  microwave  configurations 
have  been  proposed.  An  approxi¬ 
mate  representation  is  obtained 
with  the  help  of  ripple  tanks  and 
similar  devices,  but  the  analogy  is 
an  imperfect  one.  A  more  exact  pic¬ 
ture  is  obtained  by  systematically, 
sweeping  the  field  with  y  small 
probe  and  recording  the  intensity  of 
the  intercepted  radiation.  If  a  sec¬ 
ond  signal,  taken  directly  from  the 
source  via  a  con.stant-length  path 
(such  as  a  flexible  coaxial  cable), 
is  mixed  with  the  signal  intercepted 
by  the  probe,  a  plot  of  the  phase 
fronts  is  obtained  instead.  With  ap¬ 
propriate  modifications,  the  device 
can  be  used  for  sound  waves  as  well 
as  for  microw’aves. 

The  problem  of  recording  the  in¬ 
formation  has  been  met  in  the  past 
by  amplifying  the  signal  picked  up 
by  the  probe  and  feeding  it  to  a  re- 


FIG.  1 — Slmpl*  circuit  oi  oscillograph 
iiold  plotter 


cording  pen  which  moves  over  a 
metal  table  covered  with  current- 
sensitive  paper,'  or  by  attaching  to 
the  probe  a  small  lamp  whose  bril¬ 
liance  is  controlled  by  the  amplified 
probe  signal,  and  photographing  the 
light  variations  (as  the  lamp  scans 
the  field)  by  means  of  a  time  ex¬ 
posure.’  In  each  case,  the  recording 
device  must  be  rigidly  attached  to 
the  probe  to  insure  proper  correla¬ 
tion,  giving  rise  to  the  possibility 
of  distorting  the  recorded  pattern 
by  the  presence  of  auxiliary  equip¬ 
ment.  In  addition,  the  netal-table 
method  necessitates  either  a  com¬ 
paratively  large  record  or  the  em¬ 
ployment  of  a  pantograph,  and  the 
photographic  technique  can  be  ap¬ 
plied  successfully  only  inside  a  com¬ 
pletely  darkened  room. 

Oscillograph  Technique 

An  alternate  recording  method 
consists  in  correlating  the  position 
of  the  probe  with  the  position  of 
the  spot  on  the  screen  of  a  cathode- 
ray  tube  by  means  of  the  potentio¬ 
meter  arrangement  shown  in  Fig.  1. 
The  resistors  shown  are  actually 
two  lengths  of  resistance  wire 
mounted  at  right  angles  and  con¬ 
nected  to  the  horizontal  and  verti¬ 
cal  plates  of  the  oscilloscope  so  as 
to  form  voltage  dividers.  The  mod¬ 
ulated  signal  intercepted  by  the 
probe  is  rectified,  amplified,  and 
used  to  control  the  intensity  of  the 
spot  on  the  screen  (z-axis  modula¬ 
tion).  The  probe  is  caused  to  scan 


a  rectangular  area  mechanically 
through  an  arrangement  utilizing 
two  electric  motors,  and  the  pat¬ 
tern  swept  out  by  the  spot  on  the 
crt  screen  is  recorded  photo¬ 
graphically  with  a  time  exposure. 
This  technique  combines  the  ad¬ 
vantages  of  the  two  methods  men¬ 
tioned  above:  a  record  of  conven¬ 
ient  size  is  obtained,  and  total 
darkness  is  unnecessary.  The 
equipment  can  be  easily  rendered 
portable  and  taken  outdoors. 

Figure  2  is  the  intensity  radia- 


FIG.  2 — Intcnilty  tadiation  pattern  of  a 
3-cin  microwave  horn 


tion  pattern  of  a  3-cm  microwave 
horn.  The  record  was  made  with 
a  preliminary  model  of  the  oscillo¬ 
graph  field  plotter  constructed  at 
the  Dunham  Laboratory  of  Elec¬ 
trical  Engineering,  Yale  Univer¬ 
sity. 

The  method  described  above  w’as 
developed  in  the  course  of  an  in¬ 
vestigation  sponsored  by  the  U.  S. 
Air  Force  under  Contract  No.  AF 
19  (122) -270. 
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University  of  Chicago 
Syneliroeyclotron 

Believed  to  be  the  most  powerful 
atom  smasher  in  the  world,  the  pic¬ 
tured  synchrocyclotron  will  be  u.sed 
as  an  experimental  tool  to  aid  in 
the  investigation  of  high-energy 
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PANEL  A 


Mobile  communications  receivers  in  the  148  to  174  me 


range  have  high  sensitivity  and  rigid  selectivity  speci¬ 
fications.  The  receivers  must  not  drift  nor  suffer  detun¬ 
ing  from  variations  in  signal  level.  To  be  certain  that 
these  important  requirements  are  met,  laboratories  and 
manufacturers  must  have  a  test  instrument  with  capa¬ 
bilities  at  least  an  order  better  than  receiver  require¬ 
ments. 

The  Type  206-A  FM  Signal  Generator  meets  these 
needs.  Output  frequency  is  adjusted  by  a  mechanism 
with  a  fast  and  vernier  drive  which  is  marked  in  1.0, 
0.1,  and  0.01  me  divisions  (see  panel  A).  The  dial 
mechanism  position  can  be  changed  with  respect  to  the 
tuning  condenser  shaft  by  a  lock  mechanism  to  cali¬ 
brate  any  single  point.  Tuning  in  discrete  steps  for 
selectivity  measurements  may  be  carried  out  rapidly 
by  a  switched  electronic  tuner  (see  panel  B).  Very  fine 
tuning  corrections  can  be  made  by  an  additional  elec¬ 
tronic  vernier.  Drift  of  oscillator  output  with  time  is 
very  low  and  variation  in  output  frequency  with  at¬ 
tenuator  setting  negligible.  A  wide  range  of  output 
levels  is  available  (see  panel  A).  The  instrument  is 
characterized  by  low  microphonism  and  low  leakage. 


SPECIFICATIONS  (Type  206-A)  > 

FREQUENCY  RANGE:  146  me  176  me  in  on*  rang*. 

FREQUENCY  CONTROLS:  Main  dial  markacl  In  1  me  divitiant. 

V«miar  (moehanieal)  morfcod  In  0.1  and  0.01  me  divitiant 
AF  Switch:  ^  60  ke  in  tmall  diterot*  ineremontt. 

Fin*  Twn*:  Conflnuawt  *l*ctrenie  tvnlng  ov*r  ^  10  ke  rang*. 

FREQUENCY  ACCURACY:  ^  0.3%  aft*r  wormug. 

FREQUENCY  STABILITY;  With  t*mp*rotwr*  voriotiant:  ^  0.001%  p*r  d*gr*a 
e*ntigrod*. 

With  lin*  voHag*  variation:  ^  0.003%  for  ^  10%  lin*  variation. 

RF  OUTPUT  VOLTAGE:  0.1  to  300,000  mierovoHt  into  o  33  ohm  load. 

RF  ATTENUATOR  ACCURACY:  Approximatoly  10%. 

RF  OUTPUT  IMPEDENCE:  53  ohmt  rotltHv*  looking  into  ponol  connoetor. 

FREQUENCY  MODULATION:  Frogwoncy  doviotion  rangot  (continuoutly  vori- 
oWo)  0-10,  0-35,  0-100  ond  0-350  ke. 

Froquoney  doviotion  oecuroey:  Con  b*  eolibrotod  to  ^  5%  by  Intomol 
ttondord. 

FM  DISTORTION:  Lott  than  3%  at  lOOkcandlottthon  10%  at  250kc  doviotion* 

MODULATING  SOURCES:  Intomol  AF  oteillotor  at  400  and  1000  ept. 
Extomol  AF  oteillotor  moy  bo  vtod. 

Outpwt  from  intomol  AF  oteillotor  ovoiloblo  for  tynehronizing  or  othov 


porpotot. 

POWER  SUPPLY:  Providot  oloctronicolly  rtgulotod  Rlomont  and  B  voHogot, 
Writ*  for  complete  information 


but  with  different  emitter-collector 
spacings.  The  collector  was  formed 
and  held  constant  in  position  and 
the  emitter  was  moved  to  change 
the  spacing.  The  germanium  was 
n-type.  Examination  of  Fig.  2 
.shows  that  decided  improvement  is 
obtained  when  the  spacing  is  large, 
but  that  the  improvement  is  neg¬ 
ligible  when  the  spacing  is  more 
nearly  normal.  The  improvement 
never  appears  to  be  large  enough 
to  cause  the  amplification  to  be 
greater  than  that  for  the  transistor 
with  normal  spacing. 

In  an  effort  to  gain  an  under¬ 
standing  of  the  mechanism  of  the 
improvement,  the  constants  of  the 
equivalent  circuit  for  a  transistor, 
shown  in  Fig.  3,  were  measured. 
The  method  of  determining  these 
from  the  slopes  of  the  d-c  static 
characteristics  has  been  described 
in  the  literature.'  No  major  change 
in  r,,  r,  and  r,  was  found  as  a  func¬ 
tion  of  /.,  both  r,  and  r,  decreasing 
slightly  as  /.  is  increased.  This  de¬ 
crease  was  never  found  to  be  more 
than  about  ten  percent  even  for 

(Conlinued  gn  p  221) 


New  hlqh-power  lynclirocTcIotTon  inetalled  at  UnlTarally  oi  Chlcaqo  wUI  be  used 
in  experiments  with  hiqh-enerqy  particles 


EMITTER 


COLLECTOR 


beams  on  living  tissue  and  other  million  electron  volts.  The  vacuum 
projects  other  than  for  purposes  of  chamber  between  the  poles  of  the 
war.  The  relative  size  of  the  parts  magnet  is  made  of  stainless  steel, 
is  emphasized  by  comparison  to  the  Its  chamber  is  19  feet  square  and 
engineer  standing  atop  the  magnet,  two  feet  thick.  It  requires  only  40 
The  $2,500,000  machine  has  accel-~  minutes  to  create  a  vacuum  of 
erated  protons  to  an  energy  of  450-  2  x  10  *  atmospheres. 


FIG.  1 — Phyiicol  arranqamant  oi  Iranti- 
tor  and  auxiliary  probo 


Auxiliary  Current  Alteris  Transitor  Characteriritirs 


By  J.  G.  Skalnik,  H.  J.  Reich,  J.  E.  Gibson  and  T.  Flynn 


Dunham  Laboratory  of  Electrical 
EngineeHnrf 
Yale  VnirersUy 
New  Haven,  Connecticut 


NARROW  SPACING 


In  the  course  of  an  investigation 
covering  the  use  of  transistors  in 
trigger  circuits,  the  authors  have 
found  that  under  certain  conditions 
the  characteristics  of  transistor 
amplifiers  may  be  improved  by  the 
introduction  of  an  auxiliary  direct 
current  between  an  extra  probe, 
located  near  the  collector,  and  the 
base.  The  physical  arrangement  is 
shown  in  Fig.  1. 


The  effect  of  the  auxiliary  cur¬ 
rent  /.  on  the  current  gain  of  a 
transistor  has  been  reported  else¬ 
where.'  The  corresponding  effect 
on  the  voltage  amplification  of  a 
grounded-base  amplifier  is  similar 
and  is  illustrated  in  Fig.  2.  If  the 
direction  of  I,  is  rever.sed  from  that 
shown  in  Fig.  1,  the  voltage  ampli¬ 
fication  will  decrease  in  all  cases. 
The  curves  were  all  taken  at  10  kc 


WIDE  SPACING 


FIG.  2 — Improvamant  in  voltaga  am- 
pUiicalion  as  a  (unction  oi  the  auxiliary 
cuTisni.  The  various  curves  are  lor 
diiierent  emitter-collector  spacinqs 
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AN  opprovd  (3303-}) 


ELECTRONIC  AND 
COMMUNICATION  RELAYS 


MANUAl  AND  AlACNtTIC  IICCTRIC  CONJKOli  -fO*  AUrOMOT/Vt,  INOUSTAIAl,  COMMUNICATION  AND  tlfCTAONIC  USl 


WpmTup 

MajoA-i 
.  SPEC 


#  Hundreds  of  thousands  of  R-B-M  telephone  type 
relays  saw  Government  service  in  World  War  II.  Now 
most  of  these  relays  are  available  in  hermetically 
sealed  enclosures  designed  to  meet  AN  S|)ecifieations. 

R-B-M  hermetically  sealed  telephone  type  relays 
are  available  in  contact  forms  up  to  and  including  4- 
jiole,  double  thn  )w,  3  anijiere,  28  Volts  H.C.  construction. 
Also  10  am^M're  rating  up  to  an<l  including  2-pole 
d«>uble  throw  at  28  Volts  D.C.  All  relays  available  with 
ap|»rove<l  AN  plug  connector,  or  solder  connections. 

f  What  is  YOl'R  heriiietirally  sealed  relay  re- 
i|uireiiient?  R-B-M  is  developinfr  new  and  sinaller  relays  to 
meet  Armed  Services  requirements.  Perhajis  one  of  these 
will  solve  your  prohlems.  Write  giving  complete  relay  spec¬ 
ifications,  application,  quantity  and  AN  sjtecifications  ap¬ 
plying.  Address  Dept.  F-9. 


AN  approyd  (3304^1) 


R-B-M  ProfJurtion  and  En- 
^inerring  faciliti^  in  two 
plaiitft,  l(H'att*d  in  diflerrnt 
statra,  (over  a  quarter 
million  square  feet),  ran 
aanint  you  in  the  develop¬ 
ment  and  pnMluction  of 
g;()e<'ial  ele<‘tro- magnetic 
devices  for  Armed  Serv» 
kea  application. 


- 

»-B.M  division  ESSEX  WIRE  CORP.  I 

_ _  *-ogansport,  Indiana  | 
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The  control  unit  is  shown  in  the 
center.  Power  requirement  is  115- 
volts,  50  or  6()-cycle,  70  watts. 


1113 


Cau88nieter 


Dyna  Labs,  Inc.,  1:52  Lafayette 
St.,  New  York  13,  N.  Y.,  has  avail¬ 
able  the  D-79  jraussmeter  that  reads 
the  maKnitude  and  direction  of  the 
flux  density  in  an  air  trap  as  small 
as  0.025  in.  thick  and  0.01  sq  in. 
The  flux  value  is  obtained  as  a 


NEW  PRODUCTS 
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nonmaKnetic  and  does  not  disturb 
the  field.  This  allows  in  six  ranges 
an  accuracy  of  2J  percent  from  10 
>tau.ss  for  both  a-c  and  d-c  magnetic 
fields. 


New  and  Improved  Test  and  Control  Instruments  Are  Available 
.  .  .  Latest  Tubes,  Components  and  Allied  Products  Are  Covered 
.  .  .  Manufacturers'  Literature  Is  Reviewed 


Metal  Detertiuii  Equipment 

Radio  Corp.  of  America,  Camden, 
N.  J.  The  Guardsman  Series  metal 
detection  e<iuipment  will  inspect 
meat,  bakery  iiroducts,  candy,  plas¬ 
tics,  paper,  rubber,  tobacco,  tex¬ 
tiles,  explosives  and  many  other 
nonmetallic  substances  for  minute 
tramp  metal  particles.  Shown  above 
to  the  left  is  the  small  round  aper¬ 
ture  type  detection  head,  and  to  the 
right  the  rectangular  type  head 
that  will  inspect  products  passing 
through  on  a  conveyor  belt  at  rates 


be  used  to  test  certain  other  steel 
and  aluminum  parts  with  uniform 
cross  sections.  Ultrasonic  reso¬ 
nance  is  employed  to  generate  a 
tone  in  the  operator’s  headphones. 
A  perfect  rail  causes  resonance  at  a 
frequency  reflected  in  a  1,000-cp.s 
tone;  the  presence  of  a  crack  or 
other  flaw  is  revealed  by  a  distinct 
change  in  the  pitch  of  the  audible 
signal.  The  instrument  is  turned 
on  by  a  snap-action  switch  in  the 
handle;  all  other  controls  are  set 
prior  to  testing.  The  X-cut  quartz 
crystal  transducer  is  swivel- 
mounted  and  remains  in  contact 
with  the  rail  despite  accidental  tilt 
of  the  handle.  Power  is  supplied 
by  batteries  contained  in  the  instru¬ 
ment  case. 


Ultrasonic  Flaw  Detector 


l*rclu*at  Tube  Tester 


lES.NSYLVANIA  TESTI.NG  LABORA¬ 
TORY,  Doylestown,  Pa.  Type  218 
test  set  will  provide  for  simultane¬ 
ously  preheating  10  tubes  of  one 
type  with  all  voltages  applied  as  re¬ 
quired  before  final  testing.  The 
equipment  comprises  3  variable  and 
regulated  d-c  power  supplies  for 
plate,  screen  and  grid  voltages,  an 
a-c  filament  supply  and  two  sets  of 
load  lamps.  A  patching  panel  will 
connect  any  voltage,  load  or  ground 
circuit  to  any  specified  pin  on  either 
octal,  hx-tal,  small  .seven  or  medium 
nine-pin  tubes. 


Branson  Instruments,  Inc.,  430 
Fairfield  Ave.,  Stamford,  Conn.  The 


steady  reading  on  a  d-c  meter 
movement  as  long  as  the  probe  is 


Power  Tube 


Audigage  flaw  detector  illustrated  held  in  the  magnetic  field.  The  General  Electric  Co.,  Schenec- 
was  developed  originally  for  testing  probe  is  ideal  for  plotting  magnetic  tady,  N.  Y.  Designed  for  use  as  a 


railroad  rail  in  track  but  can  also  leakage  fields,  since  it  is  entirely  grounded-grid  Class-B  r-f  amplifier 
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PULSE  TYPE  MAGNETRONS 


Tunable  or  6xed  frequency  —  1,000  to  23,000  megacydes  — -  power  range  from  a 
few  watta  to  sereral  megawatts. 

CW  MAGNETRONS 

Fixed  frequency,  tunable  and  firequenc^  modulated  tunable— •  1,000  to 
10,000  megacydes— power  ttoge  from  a  few  watts  to  several  kilowatts. 

KLYSTRONS 

Integral  and  exterad  cavity,  low  power  — 
feequei^  najgtt  500  to  50,000  megaqrdes. 

HIGH  VACUUM  RECnHER 
&  HARD  GIASS  TUBES 

Pulse  modulation  tubes  and  high  vacuum  rectifier  tubes  for  microwave  radar 
purposes  —  transmitting  cubes  for  amateur  and  commercial  use* 


For  detailed  information,  get  in  touch  u  ith 

RAYTHEON  MANUFACTURING  COMPANY 

Power  Tube  Division  WALTHAM  54,  MASS. 


RAYTHEON 


f  xce//4’nce>  in  f 
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and  class-C  r-f  amplifier  and  oscil¬ 
lator,  the  type  tu'.ie  has  a 

water-cooled  anode,  a  cathode  with 
a  thoriated-tunjrsten  filament  and  is 
capable  of  dissipating  7  kw.  A  pair 
of  the  tubes  is  capable  of  10  kw  out¬ 
put  in  tv  service  and  25  kw  in  f-m. 
The  tube  features  low  lead  induct¬ 
ance,  larjre  terminal-contact  areas 
and  silver-plated  metal  parts  that 
reduce  r-f  losses.  Neutralization  is 
unnecessary  in  a  jiroperly  designed 
circuit  and  the  problem  of  filament 
.'Starting  is  simplified  since  special 
I  recautions  to  limit  the  filament 
;  tarting  circuit  are  not  reiiuired. 


\l  u  It  if  r<M|U(‘ii4‘y  Sluiitiuni 

American  Time  1’koducts  Inc.. 
5S0  Fifth  Ave.,  New  York  19,  N.  Y. 
Type  2509-2  multifreiiuency  stand¬ 
ard  provides  audio  frequencies  that 
are  commonly  used  in  meteorolog¬ 
ical  work.  It  is  useful  in  checking 
siieeds,  tachometers,  scope  sync  and 
the  like.  Input  power  is  45  watts 
at  115  V,  50  to  500  cycles.  Output 
frequencies  are  10,  20,  40,  60,  80, 
100,  120,  140,  160,  180  and  190  cps. 
Accuracy  is  ±0.05  percent  from 
-40  to  f  70  C. 


Microwave  Alleiiiial4»r 

POLARAl)  EI-ECTROMCS  foKI*.,  100 
Metropolitan  Ave.,  Brooklyn  11. 


N.  Y.,  announces  the  model  SIJ  ex¬ 
ternal  broad-band  microwave  atten¬ 
uator.  It  operates  on  the  principle 
of  a  waveguide  beyond  cutoff  and 
provides  a  range  of  attenuation  in 
excess  of  140  db.  The  attenuator  is 
designed  to  cover  the  frequency 
range  from  4  to  12  kmc,  and  has  a 
50-ohm  impedance. 


.Mobile  and  .Aircraft  Tube 

(lENERAL  Electric  Co.,  Schenec¬ 
tady,  N.  Y.  Type  6005  miniature 
beam-power  amplifier  for  medium- 
power  audio-frecpiency  service  is 
designed  mainly  for  mobile  and 
aircraft  applications  where  shock 
and  vibration  are  encountered. 
It  is  designed  to  withstand  peak 
impact  acceleration  up  to  600 
g  and  vibrational  accelerations  up 
to  2.5  g.  Maximum  ratings  include: 
plate  dissipation,  12  watts;  screen 
dissipation,  2  watts.  Under  typical 
operating  conditions  the  power  out¬ 
put  is  4.5  watts. 


rV  l*icliirc  Moiiittir 

F  E  I)  E  K  A  L  TELEC().M  M  I! N ICATION 
1:ak()Ratorii-:s,  Inc.,  Nutley,  N. 
has  developed  the  ?'TE-84.’\  tv  pic¬ 
ture  monitor  that  will  permit  a 


television  station  to  monitor  video 
signals  with  full  assurance  that  the 
monitor  is  not  cutting  into  the  pic¬ 
ture  signal  resolution.  It  is  espe¬ 
cially  iLseful  in  the  laboratory  and 
production  testing  of  tv  video 
amplifiers.  The  resolving  power 
has  been  designed  for  ojieration 
well  beyond  the  specified  600  hori¬ 
zontal  lines  minimum.  Picture  size 
is  14  inches.  Deflection  circuits 
have  been  designed  for  stable  oper¬ 
ation  and  are  independent  of  the 
separately  driven  pulse  high-volt¬ 
age  supply.  The  high-voltage  sup- 
I)ly  provides  16  kv. 


Tiny  Precision  Resistors 

International  Resistance  Co., 
401  N.  Broad  St.,  Philadelphia  8. 
Pa.  Type  WW-IO  subminiature  pre¬ 
cision  resistors  measure  J*  in.  in 
body  length  and  r?j  in.  in  diameter. 
Available  resistances  range  from 
10  ohms  to  0.160  megohm,  and  tol¬ 
erance  is  ±  1.0  percent.  The  units 
have  a  rating  of  0.15  watt  at  85  C 
ambient  temperature,  and  a  maxi¬ 
mum  temperature  coefficient  of 
0.0025  percent  per  deg  C  from  20  C 
to  100  C.  Maximum  voltage  is 
1.50  V. 


Delay  Line 

Tel-Instrument  Co.,  Inc.,  .50  Pat¬ 
erson  Ave.,  East  Rutherford,  N.  J., 
announces  availability  of  the  type 
1477-A  delay  line.  This  lumped- 

(Continiied  on  p  277) 
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RECORD-MAKING  COMBINATION 


Today's  trend  to  high  fidelity  phonograph  reproduction  demands 
higher  quality  than  ever  before  —  in  both  the  original  sound  record¬ 
ings  and  the  masters  from  which  pressings  are  made.  And  the 
country's  leading  manufacturers  of  fine  phonograph  records  have 
found  that  Audiotape  and  Audiodiscs  are  the  ideal  combination 
for  meeting  these  exacting  requirements. 

Master  Audiodiscs  — the  choice  of  record-makers  for  more  than  a 
decade  — are  now  used  for  the  vast  majority  of  all  phonograph 
records  produced  in  this  country.  That's  because  their  outstanding 
performance  is  a  matter  of  record  —  known  throughout  the  industry 
for  consistent  uniform  quality,  freedom  from  humidity  effects,  and 
exceptionally  low  surface  noise  at  all  diameters. 

Although  magnetic  recording  is  relatively  new  in  the  record-mak¬ 
ing  field.  Audiotape  is  already  widely  used  for  recording  the  original 
sound.  Here.  ttM>.  its  preference  is  the  result  of  proved  performance. 
For  professional  recordists  know  that  they  can  always  depend  on 
Audiotape  for  the  finest  in  magnetic  recording  —  with  unequalled 
uniformity  and  minimum  distortion  at  maximum  output. 


.  . .  and  you  get  the  same 
unsurpassed  performance  u-hen  you 
use  Audiotape  and  Audiodiscs 
in  your  recording  voork 

There’s  nothing  special  about  the  Audio  products 
used  by  the  phonograph  record  industry.  Except 
for  size.  Master  Audiodiscs  are  exactly  the  same 
as  the  Red  Label  Audiodiscs  used  anywhere  else 
—  with  the  same  superior  lacquer,  applied  by  the 
same  precision  coaling  process  and  meeting  the 
same  exacting  standards  of  flawless  perfection. 
And  the  Audiotape  used  in  record  making  is 
identical  to  that  which  is  available  for  general 
use  by  all  sound  recordists. 

If  it’s  quality  you  want.  Audiodiscs  and  Audio- 
tape  speak  for  themselves.  Remember,  loo,  that 
Audiotape,  in  both  12S0  and  2500  fool 
reels,  is  guaranteed  splice-free! 


AUDIO  DEVICES,  Inc. 

444  Madison  Avenue,  New  York  22,  N.  Y. 

Export  Oapt.:  13  East  40lh  $1.,  Now  York  16,  N.  Y,  Coblos  "ARLAB" 


*  Trade  Mark 


giidlcrcilscs  •  aiiHlatapf  •  oucilofUm  •  aucUopuourU 
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Ratliu  Fall  Meeting 


Thk  Annual  Hadiu  Fall  Meetinf? 
will  be  held  at  the  Kin^  Edward 
Hotel,  Toronto,  Canada.  Oct.  29-;U, 
1951.  Following  i.s  the  .scheduled 
technical  proKram: 

.Monday,  Oct.  29 

9::50  A.  .M. — General  Se-ssion  (,\V. 

R.  G.  Baker,  pre-sidinj?) 

Noise  in  Television  Receivers,  by 

S.  J.  H.  Carew  of  Stromberg  Carl¬ 
son  Co.  Ltd. 

Suppression  of  Local  Oscillator 
Radiation  in  Television  Receivers, 
by  John  Van  Duyne  of  Allen  B. 
DuMont  Laboratories,  Inc. 

Report  of  the  RTMA  Material 
Bureau,  by  L.  M.  Clement  of  Cros- 
ley  Division,  Avco  Mfy.  Corp. 

2:00  P.  M. — Symposium  on  Relia¬ 
bility  of  Tubes  and  Circuits  CJ.  R. 
.Steen,  presiding-) 

Tuesday,  Oct.  .“lO 

9:00  A.  M. — Symposium  on  Color 


Television  (  D.  B.  Smith,  presiding) 
2:00  P.  M. — Television  Session  (D. 
I).  Israel,  presiding) 

A  New  Miniature  Triode  for 
UHP’  TV  Tuners,  by  K.  E.  Loof- 
bourrow  and  C.  M.  Morris  of  RCA. 

Measurement  of  Television  Gam¬ 
ma  or  Amplitude  Linearity,  by 
W.  K.  Squires  of  Sylvania  Electric 
Products  Inc. 

A  CHP'  Television  ('onverter,  by 
H.  R.  Hes.se  of  Allen  B.  DuMont 
Laboratories,  Inc. 

6:45  P.  M. — Annual  Fall  Meeting 
Dinner. 

Report  on  the  CCIR  Meeting, 
Geneva,  1951,  by  Donald  G.  Fink 
of  Elkctromcs. 

Wednesday,  Oct.  21 

9:00  A.  M. — Symposium — The  Re¬ 
ceiver  as  a  Link  in  the  Audio  Chain 
(F.  H.  Slaymaker,  presiding) 

2:00  P.  M. — Television  Session  (P’. 
H.  R.  Poun.sett,  presiding) 


NEW  MOBILE  COMMUNICATIONS  CD  CENTER 


Radio  equipment  being  built  by  General  Electric  tor  installation  in  a  trailer  to  be 
used  by  civil  defense  officials  as  the  hub  of  an  emergency  communications  system 
in  Onondaga  County,  N.  Y.  The  mobile  center  will  have  standby  transmitting  and 
receiving  equipment  which  will  enable  CD  authorities  to  operate  the  radio  systems 
of  county  and  city  departments,  public  utilities  and  private  companies  now  operat¬ 
ing  over  430  radio-equipped  cars  and  trucks.  Neal  F,  Harmon  (left),  G-E  civil 
defense  coordinator  at  Syracuse,  discusses  system  with  Harvey  S.  Smith,  Onondaga 
County  civil  defense  director 


Phase  Linearity  in  TV  Receiv- 
er.s,  by  H.  Kiehne  and  S,  Mazur  of 
Emer.son  Radio  and  Phonograph 
Corp. 

The  Chromatron — An  Electron¬ 
ically  Registered  Tri-Color  Cathode 
Ray  Tube,  by  Robert  Dressier  of 
Chromatic  Television  Laboratories 
Inc. 

Pencil  Triode  for  Pul.sed-Oscil- 
lator  and  Power-Amplifier  Service, 
by  John  W.  Bu.sby  of  RCA. 


NPA  Orders  for 
Broadcasters  and  Hams 

NPA  HAS  prepared  the  draft  of  an 
order  permitting  broadcast  and  tele¬ 
vision  stations  to  apply  ratings  for 
required  new  equipment  where  con¬ 
struction  jtermits  have  been  granted 
by  the  Federal  Communications 
Commi.ssion.  If  NPA  can  show  that 
the  u.se  of  such  equipment  is  de- 
fen.se-supporting,  approval  mav 
open  the  way  to  construction  of 
new  television  stations. 

Another  order  drafted  by  NPA 
with  the  support  of  the  military 
would  allow  amateur  radio  oper¬ 
ators  to  rate  their  purchase  orders 
for  electronic  equipment  and  com- 
[Kinents.  Encouragement  for  ama¬ 
teurs  to  join  organized  civil  defense 
networks  has  been  given  by  allow¬ 
ing  such  operators  to  rate  orders  to 
a  higher  dollar  value  than  nonpar¬ 
ticipants.  This  provision  reflects 
Defen.se  Department  policy  of  keej)- 
ing  amateurs  on  the  air  in  the  event 
of  a  national  military  emergency. 


Harbor  Radar  Tests 

Field  trials  of  a  harbor  radar  sys¬ 
tem  built  by  Raytheon  for  the  port 
of  Le  Havre,  France,  have  l>een  run 
recently  under  sponsorship  of  the 
Port  of  Boston  Authority. 

The  radar  transmitter-receiver 
station  occupies  a  hilltop  on  Deer 
Lsland  commanding  a  view  both  of 
the  harbor  and  to  seaward.  Typical 
ppi  scope  patterns  received  there 
are  relayed  by  microwave  link  to 
Port  Authority  headquarters  in 
South  Boston,  some  12  miles  dis¬ 
tant,  where  they  are  displayed. 
Operators  at  the  control  point  com¬ 
municate  ship  positions  by  vhf 
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If  you’ll  pardon  the  pun,  we  at  Delco 
Radio  don't  bear  the  slightest  resent* 
hlance  to  brother  Hruin. 

We  haven’t  been  hibernatin’  .  .  .  not  by 
a  long  shot! 

The  fact  is  we’ve  been  too  busy  for  words 
.  . .  and  hat  e  been  ever  since  those  critical 
days  of  Vt’orld  Vi'ar  II  when  we  pro¬ 
duced  tons  and  tons  of  radio  and  elec¬ 
tronic  equipment  for  the  armed  forces. 

You  know  those  fine  resonant  radios  in 


Cadillacs  and  Buicks  and  other  GM  cars.’ 
They’re  our  products.  Last  year  we  pro¬ 
duced  nearly  2,000,000  radios  for  cars, 
trucks  and  other  vehicles  . , .  many  more 
than  any  other  builder  in  the  business. 

You  see.  we’ve  really  been  busy  .  .  .  busy 
getting  additional  experience  .  .  .  busy 
acquiilng  greater  facilities  .  .  .  busy  find¬ 
ing  new  ways  to  increase  production 
efficiency.  And,  today,  we  can  truthfully 
say  that  we’re  better  prepared  than  ever 
to  serve  our  country.  |ust  say  the  word. 
We’re  ready  to  go! 


DelcdD  Raids® 

DIVISION,  GENERAL  MOTORS  CORPORATION 
KOKOMO.  INDIANA 
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WHOS  been 
hibernatin'  ? 


radici  to  the  pilots  who  are  brinjriii>r 
them  in. 

Chief  feature  of  the  radar  equip¬ 
ment  is  the  five-ton,  8-rpm  cylindri¬ 
cal  paraboloid  antenna  illustrated, 
built  to  withstand  winds  of  hurri¬ 
cane  force  when  heavily  loaded  with 
ice.  A  power  Kain  of  10,000  is  ob¬ 
tained  by  virtue  of  its  41 -foot  phys¬ 
ical  width.  The  resultant  beam  has 


naaar  icanner  lor  port  oi  Le  noYre. 
France,  undergoing  tests  on  Deer  Islond 
In  Boston  Harbor.  Constructed  entirely 
of  oluminum.  including  woveguide.  the 
ossembly  weighs  five  tons 

a  vertical  width  of  10  decrees  and 
a  horizontal  width  of  only  0.7 
depree. 

A  feature  of  the  receivinp  equip¬ 
ment  is  the  display  of  three  previ¬ 


ously  chosen  sections  of  the  harbor 
on  three  auxiliary  ppi  scopes.  Con¬ 
centration  on  areas  of  interest  re¬ 
sults  in  an  expanded  scale  so  that 
details  not  easily  recopnized  on  the 
main  .scope  can  be  picked  out  on  one 
of  the  offset  presentations. 

A  lO-c-m  radar  transmitter  oper- 


CROSS-COl  >TRY  TELEVISI()^ 


Map  charts  the  existinq  video  network  (solid  black  lines)  and  new  link-up  (dotted 
line)  that  will  inauqurale  television's  transcontinental  coveraqe  on  Sept.  30.  The 
tiasic  link  will  be  over  the  American  Telephone  and  Teleqraph's  $40,000,000 
microwave  radio-relay  system  between  New  York  and  San  Francisco.  Calif., 
presently  in  operation  as  far  as  Omaha.  Neb. 


ates  on  a  center  frequency  of  :i,070 
me  with  peak  power  of  15  kw.  The 
rate  is  850  pps  and  pulse  lenpth  can 
be  made  either  0.2  or  0.6  micro- 
•second.  Ranpe  resolution  is  5() 
yards  and  bearinp  resolution  0.7 
depree. 

The  microwave  repeater  circuit 
employs  standard  television  relay 
e<|uipment  with  special  transmitter 
input  and  receiver  output  devices. 
Frequency  of  operation  durinp  the 
tests  was  on  1,970  me  usinp  50 
watts  output. 

Assipnments  in  the  repion  of  160 
me  have  been  made  available  by 
FCC  for  communications  between 
pilot  boats  or  incominp  ships  and 
the  control  points  so  that  the  pilot¬ 
ing  information  can  be  made  imme¬ 
diately  available. 

The  radar  equipment  has  been 
provided  with  Uaymark  circuits  so 
that  ships  carrying  suitable  equip¬ 
ment  may  be  positively  identified 
on  the  indicator  -scopes. 

AEC  Releases  More  Patents 

I)K.S(’RIPT10NS  of  15  patents  owned 
by  the  U.S.  Government  and  held 
by  the  Atomic  Energy  Commission 

(Continued  on  poge  300) 


MEETINGS 


Aug.  28-Sept.  8:  Eighteenth 
British  National  Radio  Show, 
Earls  Court,  London,  Eng¬ 
land. 

Sept.  10-13:  Annual  Electronic 
Parts  Distributors’  Conven¬ 
tion  and  Show,  Cleveland 
.Auditorium,  Cleveland,  Ohio. 

SEPr.  10-14:  Sixth  National  In¬ 
strument  Conference  and  Ex¬ 
hibit,  sponsored  by  Instru¬ 
ment  Society  of  America,  Sam 
Houston  Coliseum,  Houston, 
Texas. 

Oct.  2-4:  Twenty-Eighth  An¬ 
nual  Session  of  the  Communi¬ 
cations  Section  of  the  .Associ¬ 
ation  of  American  Railroads, 
Chateau  Frontenac,  Quebec, 
Canada. 

Oct.  4-6:  Fourth  Conference  on 
Caseous  Electronics,  (Aieral 
Electric  Research  Laboratory, 
Schenectady,  N.  Y. 

Oct.  8-10:  Joint  Meeting  of  the 
U.S. A.  National  Committee  of 
URSI  and  the  IRE  Profes¬ 
sional  Group  on  .Antennas 
and  Propagation.  Cornell  Uni¬ 


versity,  Ithaca,  N.  Y. 

Oct.  8-10:  AIEE  Conference  on 
.Aircraft  Equipment,  Holly¬ 
wood  Ro<isevelt  Hotel,  Los 
.Angeles,  Calif. 

Oct.  22-24:  1951  National  Elec¬ 
tronics  Conference,  Edge- 
water  Beach  Hotel,  Chicago. 

Oct.  22-26:  AIEE  Fall  General 
Meeting,  Hotel  Cleveland, 
Cleveland,  Ohio. 

Oct.  29-31:  Radio  Fall  Meeting, 
sponsored  by  IRE  anti 
RTM.A,  King  Edward  Hotel, 
Toronto,  Ontario,  Canada. 

Nov.  1-3:  Third  Annual  Con¬ 
vention  and  .Audio  Fair  Exhi¬ 
bition  of  the  Audio  Engineer¬ 
ing  Societ.v,  Hotel  New 
Yorker,  New  Y'ork  City. 

Nov.  12-15:  NEMA  Convention, 
Haddon  Hall.  -Atlantic  City, 
N.J. 

.March  3-6:  1952  IRE  National 
Convention,  Waldorf-.Astoria 
Hotel  and  Grand  Central  Pal¬ 
ace,  New  Y’ork,  N.Y'. 
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FRISCO 


y\iy<t  vdRK^ 

Central 

^SYSTfM^ 


lickiwiwm 


Headin'? 


d  k 

Santa  Fe 

^  w 


fimwois  cmruki! 


use  long  life  dependable  Sylvania  Tubes 


line.  Made  in  miniature  and  standard  sizes. 
Also  low-drain  battery  tubes  for  efficient, 
compact  portable  sets. 

^  Get  new  listings 

Cali  your  distributor  for  new  listings  and 
full  information.  If  he  cannot  serve  all  your 
needs  immediately,  please  be  patient.  Re¬ 
member,  the  tube  situation  is  still  tight  and 
your  distributor  is  doing  his  best  to  deal 
fairly  with  all  his  customers.  For  further  in¬ 
formation  address:  Sylvania  Electric  Prod¬ 
ucts  Inc.,  Dept.  R-1109  Emporium,  Pa. 
Sylvania  representatives  are  located  in  all 
foreign  countries.  Names  on  request. 


Progressive  railroads  everywhere  are  now 
using  Sylvania  radio  tubes  for  multiple  com¬ 
munications  systems. 

In  engine-caboose-signal-tower  networks, 
where  clear  tone  and  unfailing  dependability 
are  of  utmost  Importance,  Sylvania  tubes  are 
winning  increased  acceptance.  These  tubes  are 
designed,  built  and  tested  to  take  more  than 
their  share  of  vibration  and  rough  treatment. 

Also,  their  clarity  and  freedom  from  inter¬ 
nal  noises  make  them  ideal  for  critical  trans¬ 
portation  applications  ...  in  trains,  buses, 
police  cars,  taxi  cabs. 

The  Sylvania  quality  tube  line  is  a  complete 


UM  IMS:  ntiVBM  ncTW  iMU.  tucTMNc  PMNtn.  oicniNC  itsi  (MnuT.  FiMBton  mu.  nimu.  MN  miM.  muK  nmu.  uan  mus.  pmthmk.  ninom  sm 
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34102 


34109 


34101 


JAMES  MILLEN 
MFC.  CO.,  INC. 


MAIN  OFFICf  AND  FACTORY 

MALDEN 

MASSACHUSETTS 


— ■  mm. 


•  1 1 


THI  34100  SflllS 


R  F  CHOKES 


Many  hov*  copied,  fpw  tiovp  miuoIM,  oFtd 
ronp  hov*  Rurpots^d  Hi*  g«nuii»«  originol 
design  Millen  0*««g<ied  for  App/FcaTioA  serie* 
of  midget  RF  Oioket.  The  mere  pepwier 
styles  new  in  censtent  predwctien  ere  illws> 
trated  herewith.  Speciol  styles  end  verietiens 
to  meet  wnesvel  requirements  quickly  fur¬ 
nished  en  high  priority. 

General  SpeciRcetiens:  2.S  mH,  250  mA  ter 
types  24100,  34101,  34102,  34103,  34104, 
end  1  mH.  300  mA  for  types  34105,  34106, 
34107,  34105,  34109. 


NEW  BOOKS 


Hif;h-Fr«M|ut*iiry 

MeaHureiiientij 

By  August  Hund.  McGraw-Hill  Book 
Co.,  Inc.,  \ew  York,  1951,  2nd  edition, 
676  pages,  $10.00. 

There  is  very  little  in  book  form  on 
the  subject  covered  by  the  title 
“High-Frequency  Measurements” 
despite  the  importance  of  such 
measurements  to  communication 
engineers  and  physicists.  Unfor¬ 
tunately,  this  second  edition  does 
little  to  alleviate  the  situation. 

The  first  edition  was  the  only 
effort  in  its  field  when  it  appeared 
in  1933.  Since  then  the  radio  art 
has  changed  radically.  It  is  only 
to  be  expected  that  the  tremendous 
growth  in  the  art  should  necessitate 


RELEASED  THIS  MONTH 

Basic  Electron  Tubes;  D.  V.  Geppert; 
McGrctw-HiU;  SS.OO. 

Electronics;  I.  Millman  and  S.  Seely; 
McGrow-^l:  2nd  edition;  S7.2S. 

The  Earth's  MaTnetism;  S.  Chap¬ 
man;  Methuen's  Monoqraph; 
Wlley;  Sl.SO. 

The  High  Pressure  Mercury  Vapour 
Discharge;  W.  Elenboas;  Intersci¬ 
ence  Publishers;  S4.00. 


Important 

SAVINGS 

to  VOLUME  users 
ol  small  parts 


a  new  edition  that  would,  as  the 
author  states  in  his  preface,  “bring 
the  book  up  to  date  with  advances 
made  during  the  last  eighteen 
years.”  We  might  expect  that 
fundamental  advances  of  the  past 
decade  would  be  reflected  in  the 
new  edition,  such  as:  (.1)  extend¬ 
ing  the  useful  frequency  range  of 
signal  sources  from  tens  of  mega¬ 
cycles  to  thousands  of  megacycles, 

(2)  shortening  information  inter¬ 
vals  from  fractions  of  milli.seconds 
to  fractions  of  microseconds,  and 

(3)  operating  at  signal  levels  close 
to  the  noise  level. 

Is  Book  a  Complete  Revision? 

The  author  states  in  his  preface 
that  “In  the  second  edition,  methods 
are  described  which  cover  the  entire 
useful  radio-frequency  band  of 
present-day  applications.  This  re¬ 
quired  a  complete  revision  of  the 
text.”  The  publisher’s  cover  flap 

(continued  on  poge  310) 


llthanks  to 

■  MULTI-SWAGE 


If  you  need  small  tubular  metal  parts 
like  these  in  large  VOLUME,  Bead 
Chain’s  MULTI-SWAGE  Process  cao 
mean  important  savings  to  you. 

Much  Cheaper  Than  Solid  Pins 

Many  prominent  users  of  solid  pins  for 
elearonic  and  mechanical  purposes 
have  cut  costs  by  switching  to  Multi- 
Swaged  tubular  pins  .  .  .  without  sacri¬ 
ficing  strength  or  accuracy. 

Typical  Applications — 

As  terminals,  contacts,  bearing  pins, 
stop  pins,  mate-female  connections,  etc., 
in  a  wide  variety  of  products  such  as 
Business  Machines,  Ventilator  Louvres, 
Toys,  Radio  and  Television  Apparatus, 
Terminal-boards,  Electric  Shavers, 
Phonograph  Pickups,  etc. 

Send  part  ( up  to  Vi  dia.  and  to  1 5^* 
length)  and  your  specs  for  a  quotation 
or  write  for  DATA  BULLETIN. 


THt  BEAD  CHAIN  ’  mfg  co 

88  Mountoin  Grove  St.,  Bridgeport  5,  Cortn. 

Monufocturers  of  BEAD  CHAIN— the  kirikless 
chom  of  a  thoosond  uses,  for  pull  ond  retoin 
ing  chains  ond  other  industrial  uses,  plunibinq. 
electrical,  lewelry,  fishing  tackle  and  novelty 
products. 
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Polychemicals 


PUSTia  •  CHEMICALS 


Dielectric  strength  of  Du  Pont  '^Rulan 


permits  smaller  cable  in 
RCA  Victor  TV  receiver; 
flame-resistance  increases 
safety 


This  high-voltage  UC  lead  wire  insulated  with  DuPont 
“Rulan”*  flame-retardant  plastic  is  a  space-saver  in 
RCA  Victor  television  receivers.  The  high  dielectric 
strength  of  “Rulan”  permits  a  thinner  insulating  jacket 
for  the  cable.  The  jacket  on  a  10,000-volt  lead  is  thin 
as  a  soda  straw! 

The  insulation  efficiency  of  “Rulan”  is  shown  by  its 
high  resistance  to  corona  in  these  TV  leads.  The  dieleo* 
trie  constant  is  2.7  and  the  jxjwer  factor  is  0.002— 
both  constant  over  a  wide  range  of  frequencies.  “Rulan” 
is  non-tracking.  And— important  for  safety— “Rulan” 
is  flame-resistant  and  will  not  support  combustion. 

You’ll  be  seeing  more  and  more  of  this  tough,  flex¬ 
ible  insulating  plastic.  “Rulan”  can  be  used  with  no 
sacrifice  of  efficiency  at  temperatures  as  low  as  -76®  F. 
and  has  very  low  water-absorption  (only  0.02  by 
A.S.T.M.  test).  Excellent  for  neon  sign  cable,  high- 
voltage  hook-up  wire,  multi-conductor  cable,  signal 
control  wire,  high-voltage  street-lighting  cable,  and 
many  other  applications  where  a  flame -resistant  in¬ 
sulation  is  needed. 

Because  “Rulan”  contains  no  plasticizer,  it  is  useful 
in  non-migrating  jackets.  It  can  be  extruded  onto  wire 
at  high  speeds  and  can  be  injection-molded. 

Demand  for  Du  Pont  “Rulan”  currently  exceeds 
supply.  However,  we  suggest  you  investigate  the  ver¬ 
satile  properties  of  “Rulan”  for  future  application.  For 
more  information  write:  •thao*  »ai.k 


Sl(*lch  shawl  high-veltaga  win  insukrtod  wHh 
*'Rulon"  connoctod  lo  kinascopa  in  RCA  Vidor 
rocoivtr.  Exirudad  intuloHen  of  "Rulan"  is  only 
45  mils  Hikk  for  10  kv,  67  mils  for  20  kv,  and 
93  mils  for  40  kv. 

Wire  manufactured  by 
Anaconda  Wire  <fi  Cable  Company, 

New  York,  N.  Y. 


E.  I.  du  Pont  do  Nomours  &  Co.  (Inc.), 
Polychomicols  Dopt.,  District  Offices: 
350  Fifth  Avenue,  New  York  1,  New  York 
7  S.  Dearborn  St.,  Chicago  3,  Illinois 
845  E.  60lh  St.,  Los  Angeles  1,  California 
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V 


BOWSER 


TECHNICAL  REFRIGERATION 


Backtalk 


I'hii*  depuriiiieiit  itt 
ateil  aH  an  npcn  forum 
Mherr  our  rradertt  may 
(liiM'UMH  |ir«ihlemii  of  ihr 
flrrtronit'H  imiurtlry  tir 
rommrni  upon  arlirloM 


Srarrily  »»f  Eiipineers? 

Dkar  Sirs: 

!n  THK  BiiKiiit’ss  Briefn  dei)artment 
of  KlkctronU'S  for  the  past  few 
months,  I  have  read  how  industries 
are  jrorKinK  themselves  on  techni- 
i-al  people  in  ho|)es  of  gettinjr  rov- 
ernment  contracts,  I  have  also 
noticed  the  many  advertisements 
for  electronics  i)eople,  which  make 
tlu‘  present  situation  look  like  a 
pell-mell  recruiting:  campaign.  That 
is  not  a  healthy  situation  in  any 
industry. 

You  no  doubt  know  of  the  larjre 
numbers  of  such  people  beinp  ab¬ 
sorbed  by  the  Air  Force  and  other 
services  through  the  “Tech  Rep” 
f technical  representative  or  field 
enjrineert  progrram.  I.argre  num¬ 
bers  of  radio  and  electronics  men 
are  t>ein>r  supjdied  on  contract  by 
Philco,  RCA,  Gilfillan  and  others  to 
the  services.  Tn  my  particular  or- 
granization  we  have  an  actual  need 
for  about  one-tenth  the  numl)er 
that  has  been  furnished.  And  still 
the.v  keej)  coming:! 

In  the  meantime,  the  services  are 
irrabbinp  at  their  reserves  for  the 
same  type  of  people,  who  migrht 
better  serve  the  interests  of  the 
country  at  the  factory  or  laboratory 
where  they  worked  as  civilians. 

It  works  out  this  way:  the  re- 
I  servist  electronic  or  radio  person 
i  sits  at  a  desk  doinp  admini.strative 
work  to  some  extent,  or  next  to 
nothing:  for  there  is  little  to  do, 
while  hordes  of  expensive  civilian 
“tech  reps”  dabble  at  buildinR  little 
items  of  eipiipment — in  short,  wast¬ 
ing  time. 

I  can  see  nothing  but  lasting 
i  dama.ee  to  the  whole  electronics  in¬ 


fer  extraordinary 
electrical  performance 


Bowser  High  Altitude  Test 
Chambers  furnish  complete  yet 
compact  focilities  for  the  test¬ 
ing  of  aircraft  instruments  and 
equipment  at  any  and  all  alti¬ 
tudes.  Included  in  the  chamber 
are  provisions  for  testing  under 
wide  conditions  of  temperature 
ranging  from  -f-200®F.  to 
—  150°F.,  as  well  as  relative 
humidity  from  20%  to  95%. 
Bowser  Test  Units  produce  con¬ 
ditions  within  the  limits  called 
for  in  all  Government  environ¬ 
mental  testing  specifications. 

Bowttr  makes  the  only  complete  line 
ol  testing  facilities  including  Sand 
and  Dust,  ixplosion,  High  and  low 
Temperature,  Fungus,  etc.  Units  are 
available  fram  small  self-contained 
laboratory  sixes  to  large  prefabri¬ 
cated  watk-in  rooms.  Our  engineering 
staff  is  always  ready  far  consulta¬ 
tion.  Take  advantage  of  Bowser's 
long  uninterrupted  experience,  the 
broadest  in  its  field. 


lew  contact  drop 


lew  electrical  nelt# 


BOWSE*  TECH.  BEFRIG.,  Tsrryvills,  Conn. 
Send  information  on  test  equipment  checked: 
Q  High  Ttmporoturo  □  Fungus  Rssistoncs 
Q  Low  Tsmporolurs  C]  Rain  ond  Sunshine 
Q  Tomperoturs  Shock  Q  Sond  ond  Dust 

Q  Humidity  D  Immsrsion 

Q  Altitude  G  Explosion  Proof 

Q  Walk. In  Rooms  G  Vapor  Tight 


tor  lew  resiftanca 


non-welding 


Nom«. 


Company. 


Strtot. 


Accymwiafod  doti9n  tiporioiKO  counts 


(Continued 
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GUARD-A-SEAL”  CONTROLS »> 


Guardian  enginoaring  d«v«lopmanl$ 
of  hermetically  sealed  containers 
specifically  designed  for  aircraft; 


for  Airborne-or  Portable  Equipment 

Put  jet  action  into  your  electrical  control  design! 
Consult  Guardian  where  many  controls,  seemingly 
“Special”  in  nature,  can  be  produced  from  more  than 
35,000  standard  Guardian  parts.  Consider  the  sensa- 
tional  “Guard- a 'Seal”  units— developed  specifically 
for  aircraft  and  portable  equipment— sealed  in  alumi- 
num.  Designed  to  incorporate  heavier  frames,  larger 
contacts,  higher  capacity,  yet  qualified  under  all  AN 
weight  requirements  because  the  weiiht  is  in  the 
A  N.  CONNECTOR  SCREW  TERMINAL  LUO  HEADER  OCTAL  PLUG  relay— not  the  can  f 


AN-3320-1  D.C.  AN-3324-1  D.C.  Strics  S9S  D.C.  Series  610  A.C.-41S  D.C.  Secies  69S  D  C. 

•  ALSO  MINIATUKE  AND  SUB-MINIATURE  CONTROLS— WRITE 

GUARDIAN#ELECTRIC 

1625-K  W.  WALNUT  STREET  CHICAGO  12.  ILLINOIS 

s  ceastiii  iisi  $i  siisis  sissies  saiiicse  leiesias 
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TUBES  AT  WORK 

(contimied  from  poge  111) 


FIG.  7 — Sid*  view  ot  6.962.S-mc  Irons- 
miller  showing  15-40x  lelescope  used 
for  visual  sighling 
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FIG,  6 — View  oi  radio  iacililies  show¬ 
ing  one  of  Ihe  Iransmillers  and  some 
ot  the  line  amplifiers 

built  expressly  for  this  program. 

The  a-m  cue  transmitter  was  lo¬ 
cated  atop  the  Empire  State  Build- ' 
injr  and  not  the  RCA  Building  due 
to  the  juxtaposition  of  the  receiver 
I  and  transmitter  cue-channel  fre¬ 
quencies  and  the  probability  of  re¬ 
sultant  feedback.  The  radio  priv¬ 
ate  line  provided  the  microwave  and 
video  engineers  afloat  and  ashore  a 
continuous  communications  path 
without  which  the  project  would 
not  have  l)een  possible.  The  only 
modifications  made  to  the  program- 
sound-channel  transmitter  and  re¬ 
ceiver  was  to  broaden  the  audio 
bandwidth  over  the  communica- 
3  tions-type  bandwidth  encountered 
I  in  the  equipment.  This  is  standard 
I  practice  in  the  broadcasting  of  re- 
I  mote  programs. 

!  Problems  Eneourttered 

The  transmission  of  microwaves 
from  moving  objects  such  as  ships 
I  and  planes  has  been  made  possible 
E  through  the  use  of  electronic  tech- 


QuaSdif 


PREPAREDNESS 

PRODUCTION 


<fflPHEN^ 


CONNECTORS— CABLE 

Amphenol  has  always  cooperated  with  govern¬ 
ment  and  civilian  engineers  in  every  phase  of 
electronic  endeavor  involving  research  and  de¬ 
velopment  of  cable  and  connectors.  As  a  result 
Amphenol  has  been  the  leader  in  the  development 
and  perfection  of  electrical  connectors  and  low 
loss  cable  for  power,  signal  and  control  circuits  in 
aircraft  and  electronic  equipment. 


Coble  Connectors 


Power  Plugs 


RF  Connectors 

Heavy  Doty  Radio  Connectors 


AMERICAN  PHENOLIC  CORPORATION 

TH  54lh  avenue  CHICAGO  50.  lUINOIS 


Always  Specify  Amphenol  for  quality  in: 

RF  Cables 


Quick  Disconnect  Connectors 


Rack  &  Panel  Connectors 


Miniature  Connectors 
Sealed  Relay  Plugs 


Remote  Control  Cable 
A-N  Connectors 
Submersion-Prooi  Connectors 

>  I 

^  Heavy  Duty  Power  Plugs 
Audio  Connectors 
100  Contact  Connectors 


High  Vacuum 

helps  this  mechanical  brain. 

think  clearlyj 


TMIS  little  nest  of  relays  is  a  "brain”  which  evaluates  incoming  impulses  and 
issues  orders  to  a  mechanism  that  may  be  vital  in  a  paper  mill,  a  food  pro¬ 
cessing  plant,  or  an  intercontinental  bomber. 

It  took  a  great  many  human  brain-hours  to  work  out  its  intricate,  compact 
mechanism.  But  a  few  fungus  spores  drifting  in  from  a  warm,  humid  atmosphere,  a 
little  dust,  acid  fumes,  even  rapid  air  pressure  variations— any  of  these  might  undo 
the  ingenuity  that  conceived  it. 

For  security  against  these  intruders,  the  relay  manufacturer,  C.  P.  Clare  and  Com¬ 
pany,  turned  to  the  service  offered  by  the  Electro-Seal  Corporation,  Des  Plaines, 
Illinois.  Within  a  few  minutes  after  Electro-Seal  puts  a  DPi  diffusion  pump  to  work, 
all  traces  of  moisture  and  99-999  per  cent  of  the  air  have  been  removed  from  the 
sealed  assembly.  Then  a  Consolidated  Leak  Detector  is  connected  to  the  system  and 
a  jet  of  helium  is  played  over  the  unit  to  check  for  leaks.  (This  instrument,  which 
embodies  another  DPi  high  vacuum  diffusion  pump,  can  sound  an  alarm  for  a  leak 
so  small  that  a  thimbleful  of  air  would  take  30  years  to  get  through.) 

Finally,  Electro-Seal  backfills  with  putified  inert  gas  and  sends  the  relay  off  to  a 
long,  useful  life  and  duties  for  which  an  unsealed  relay  might  be  totally  unfitted — 
demonstrating  again  how  effectively  DPi  puts  high  vacuum  at  industry’s  service  in  a 
relatively  new  field,  as  we’ve  been  doing  for  years  in  the  electron  tube  industry. 

Perhaps  we  can  help  you,  too.  To  find  out.  write  to  Distillation  Products  Indus¬ 
tries,  Vacuum  Equipment  Department,  727  Ridge  Road  West,  Rochester  3,  N.  Y. 
(Division  of  Eastman  Kodak  Company). 


high  vacuum 
research 
and  engineering 


Atse  ♦  , ,  vitemlnt  A  and  €•••  distilled  meneglyceridet  •  •  •  mere  than  3400  lotfman  Organic  Chemicals  far  science  and  Industry 


Do  your  requirements  call  for  this  kind  of  pre¬ 
cision?  If  you  have  a  special  problem,  Fairchild 
Potentiometer  Sample  Laboratory  engineers  are 
always  available  to  help  you.  For  complete  data, 
write,  stating  your  requirements,  to  Fairchild 
Camera  and  Instrument  Corporation,  8H-06  Van 
Vl'yck  Boiilet  ard,  Jamaica  I,  S.  Y.  Dept.  1 40- 1 . 


PRECISION  POTENTIOMETERS 

/# 


irs 


PRECISION  in  the  shaft.  The  shaft  is  cen¬ 
terless-ground  from  stainless  steel  to  a  tolerance  of 
-f.OOOO,  —.0002  in.  which,  together  with  the  preci¬ 
sion-bored  bearings,  results  in  radial  shaft  play  of 
less  than  .0009  in.  These  accuracies  are  essential  to 
the  utilization  of  the  full  precision  of  the  windings^ 
and  associated  gearing. 


PRECISION  in  the  housing.  Precision- 

machined  out  of  solid  aluminum  bar  stock,  every 
housing  is  perfei-tly  cylindrical —  wd  stays  that  way 
—resulting  in  better  accuracy  of  potentiometer  out¬ 
put.  This  construction  also  results  in  perfect  ht  and 
alignment  between  housings  to  permit  ganging  of 
up  to  20  units  on  a  single  shaft  without  any  eccen¬ 
tricity  of  the  center  cups  even  though  only  two  be-ar- 
ings  are  used  for  the  entire  gang. 


PRECISION  in  the  mounting  plate,  ah 

critical  surface-s  of  the  mounting  plate  are  accurately 
machined  at  one  setting  to  insure  a  shaft-to-mount¬ 
ing  surface  squareness  within  .001  in./inch  and  con¬ 
centricity  of  sha,ft  to  pilot  bushing  within  .001  in. 
FIR.  Such  precision  is  essential  in  order  to  eliminate 
backlash  or  binding  in  the  precision  gearing  used 
to  drive  the’se  potentiometers. 


PRECISION  in  the  windings.  The  windings 

of  all  Fairchild  precision  potentiometers  are  cus¬ 
tom-made  by  an  exclusive  technique  on  machine-s 
de-signed  and  built  by  Fairchild  expre-ssly  for  the 
purpose.  Guaranteed  accuracy  of  line-ar  windings  in 
this  potentiometer  is  0.5%;  non-linear,  1.0%.  High¬ 
er  accuracies  available  in  other  types.  Guaranteed 
service  life— 1,000,000  cycles. 


How  do  you  put  PRECISION 
into  a  potentiometer?. . . 

...  At  Fairchild  we  do  it  by  careful  design  plus  scrupulous  attention  to  every  phase 
of  manufacture  from  the  selection  of  raw  materials  to  the  precision  machining  of 
all  mechanical  components.  Every  mechanical  part  that  affects  the  potentiometer’s 
accuracy  is  made  in  our  own  plant.  The  result?  Let’s  find  out  by  examining  one 
of  our  new  746  units  for  precision. 
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FEATURING  SHAKEPROOF  LOCK  WASHERS  WITH  TAPERED-TWISTED  TEETH! 
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TUBES  AT  WORK  (continued) 

niquea  to  automatically  track  the 
transmittinjf  and  receiving  anten¬ 
nas.  This  would  be  impractical  as 
far  as  the  tv  broadcEister  is  con¬ 
cerned  due  chiefly  to  the  cost  of 
equipment  and  manpower  required. 
Hence,  simplicity  was  the  keynote 
in  modifying  and  adapting  the  ex¬ 
isting  RCA  tv  microwave-relay 
equipment.  The  two  antenna  re¬ 
flectors  were  drilled  and  fitted  with 
telescopes  of  15  to  40  power  magni¬ 
fication.  The  plan  was  to  sight  vis¬ 
ually  between  the  boat  transmitter 
and  the  RCA  Building  roof  receiver, 
see  Fig.  7  and  8.  A  20-inch  reflec¬ 
tor  was  used  aboard  the  ship  to  give 


a4>  nea/i  al  4f04€fi  telefUiOHe^ 


ATLANTA  5,  GEORGIA 

I.  M.  Cartwright  &  Son 
1145  Peachtree  Street  N.  E. 
Phone:  HEmlock  6161 

BOSTON  9,  MASSACHUSETTS 
Harold  A.  Chamberlin 
31  Milk  Street 
Phone:  HUbbard  2-7022 

DALLAS  1,  TEXAS 

I.  Y.  Schoonmaker  Co. 

2011  Cedar  Springs 
Phone:  STerling  3335 

DETROIT  24,  MICHIGAN 
Fred  I.  Stevens 
15324  Mack  Avenue 
Phone:  TUzedo  1-2277 


KANSAS  CITY  8,  MISSOURI 
F.  C.  Somers  &  Co- 
18th  and  Grand  Avenue 
Phone:  lAckson  0791 

LOS  ANGELES  64,  CAUFORNIA 
W.  Bert  Knight  Co. 

10373  W.  Pico  Blvd. 
Phone:  BRadshaw  2-5647 

MEMPHIS  4,  TENNESSEE 

I.  M.  Cartwright  &  Son 
1336  Madison  Avenue 
Phono:  2-1914 

NEW  YORK  7.  NEW  YORK 
Perry  Saftler  Associates 
53  Park  Place 
Phone:  REctor  2-5334 


FORT  WAYNE  2,  INDIANA 
Southern  Sales  Co. 
1135  Lincoln  Tower 
Phone:  ANthony  5278 


PITTSBURGH  19,  PENNSYLVANIA 
Tanner  &  Covert 
,  600  Grant  Street 

Phone:  COurt  0131 


HADDONFIELD,  NEW  JERSEY 
Ray  T.  Schottenberg 
152  Morion  Avenue 
Phone:  9-6347 


PORTLAND  4,  OREGON 
Dale  G.  Weber 
234  Sherlock  Building 
Phone:  ATwater  5403 


WASHINGTON  16,  D.  C. 

I.  Fred  Whitehead 

5403  Massachusetts  Ave.  N.  W. 

Phone:  Wisconsin  9176 


Long-lived  Los  Gatos  Brand  tubes  are  setting  new  perfor¬ 
mance  records  in  transmitting,  rectifying,  and  industrial 
applications.  Check  with  your  Los  Gatos  representative. 


LEUiis  s  Keyfnifln.  lOC. 


LOS  GATOS 


CALIFORNIA 


FIG.  8— Microwave  receiver  antenna. 
Note  the  use  ot  a  telescope  sighted 
through  iour-ioot  parabolic  reilector  and 
sand  bag  tor  baiance  while  tracking 


a  broad  antenna  pattern  while  the 
receiver  employed  a  four-foot  para¬ 
bola,  .sandbag  counterbalanced  to 
facilitate  panning. 

On  the  day  of  the  program,  fog 
obscured  operations  and  so  the 
well-laid  plans  of  the  field  survey 
had  to  be  abandoned  in  favor  of 
radio  line-of-sight  only.  Tha  eight- 
deg  beam  width  of  the  transmttter 
antenna  scanned  the  receiver  an¬ 
tenna  area  without  visual  sight 
until  radio  contact  was  indicated  by 
an  oscilloscope  and  field  strength 
meter  connected  to  the  receiver.  A 
third  engineer  located  at  the  re¬ 
ceiver  control  unit  relayed  instruc¬ 
tions  to  the  men  operating  the 
transmitting  and  receiving  anten¬ 
nas. 

As  the  ship  got  underway  the  re¬ 
ceiver^  control  engineer  continu- 


160 


September,  1951  —  ELECTRONICS 


j  reasons  why 
you  can  rely  on 

NICHROME 


in  your 
electrically 
heated 
products 


prt 


"Bulk  Head"  Type  Electric 
Annealing  Oven— Max.  Oper¬ 
ating  Temp,  approx.  2000^F 
Can  handle  parts  weighting 
from  45  lbs.  to  45  Ions 


i 

(Pboiogtttffht  fouittsy  of 
OtHttal  hJtiiin  CoHipan)) 


Nichrome  ond  Nichrome  V  ore  manufoctufad  only  by 


imifl  I^t'iver-Harris  Company 

HARRISON,  NEW  JERSEY 

UANCHES:  Chicago,  Oatreit,  CItveland,  lot  Angolot,  Son  Francisco 
Manvfocivrod  and  told  in  Conodo  by  Tho  B.  CBEENING  WIRE  COMPANY,  ITD.,  Hamillon,  Ontario,  Canada 
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Nichrome  and  Nichrome  V  are  available  in  different  forms — wire, 
ribbon,  strip,  sheet  and  rod.  Such  variety  offers  outstanding  aid  to 
designer,  engineer,  and  manufacturer. 


The  different  examples  of  products  shown  here  indicate  the  wide  range  of 
application  for  Nichrome  and  Nichrome  V.  For  improved  performance  and 
longer  life  in  jour  products,  remember  these  peerless  Uriver-Harris  electrical 
alloys  and  consult  with  us.  Although  the  present  emergency  is  making  unprece¬ 
dented  demands  upon  the  resources  of  the  Driver-Harris  Company,  we  shall  be 
glad  to  make  recommendations  based  upon  your  specific  needs,  and  serve  you 
to  the  best  of  our  ability. 


Wain*  Iron  ond  Sondwich  Cull 
—  on*  of  many  G.E.  opplionc**. 


Nichrome  alloys,  meticulously  developed  over  a  period  of  4U  years, 
meet  the  need  for  resistor  materials  that  can  perform  with  exceptional 
suitability  at  high  temperatures.  Their  high  resistivity  and  resistance 
to  oxidation  at  high  temperatures  dictate  their  choice  for  beating 
elements  in  a  host  of  different  products. 


Nichrome  and  Nichrome  V  are  custom  built — produced  to  rigid  specifi¬ 
cations  determined  by  conditions  of  application  and  in-use  factors. 
Consequently,  absolute  uniformity  is  assured  from  order  to  order. 


Nichrome  and  Nichrome  V  undergo  only  negligible  changes  esen 
when  required  to  meet  unusually  exacting  service  demands.  Thus 
delivery  of  full-rated  power  is  assured  thruout  a  long  life  of  trouble- 
free  operation. 


Nichreme  and  Nichrome  V  afford  flexi^iility  of  chbice,  permitting 
heating  elements  to  be  designed  economically,  with  close  regard  to 
service  requirements.  For  example:  Nichrome  is  ideal  for  heating 
devices,  such  as  cord-conneaed  domestic  appliances,  operating  up  to 
1700°F.;  Nichrome  V  for  electric  furnaces,  ovens,  etc.,  operating  at 
temperatures  in  excess  of  1700°. 


Forced-Conv*ction  Type 
UntI  Air  Heater. 


Edgewi$«*weund  resistor-atypical 
•I  lorge  industriol  opplicotions. 
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JIM  BEIOUNGY  supervises  the  production  of  hundreds  of  comnnercials  every  week  at  WCCO. 


”l’ve  tried  them  all  • .  •  and  'Scotch* 
Sound  Recording  Tape  is  tops  with  me!” 


CHART  SHOWS  HOW  new  manufacturing  improvements 
have  increased  overall  sensitivity  of  “SCOTCH”  Sound 
Recording  Tape.  Continuous  laboratory  and  factory  re¬ 
search  keeps  this  tape  ahead  of  the  field. 


Says  Jim  Beloungy,  Chief  Engineer, 
WCCO,  MinneopoliS'St.  Paul 


Mad*  inU.S.A.  by  MINNESOTA  MINING  A  MFC.  CO.,  St.  Paul  6,  Minn.,  alao  makera  of  "Scotch”  Brand  Preaaure-aenaitive  Tapes,  "UnderaMi”  Rubberiiad 
Coatinf,  "Scotcbuta"  Reflective  Sheetine,  "Safety-Walk"  Non-alip  Surfacing.  "3M"  Abraaivea,  "3M"  Adheaivea.  General  Export:  Minn.  Mining  &  Mfg.  Co,,/ 
International  Diviaion,  270  Park  Avenue.  New  York  17,  N.  Y.  In  Canada;  Minn.  Mining  &  Mfg.  of  Canada,  Ltd.,  London,  Canada. 
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CHECK  THESE  NEW  CONSTRUCTION  FEATURES 
OF  "SCOTCH”  SOUND  RECORDING  TAPE! 

Used  by  oil  mojor  networks  and  fflr  master 
recording  by  mojor  record  componies. 


/  Absolute  uniformity  in  and  between  reels. 

V  No  re-setting  of  output  levels  between  reels. 

./  Thinner  construction  means  unequaled  re- 

V  sistancetotemperatureand  humidity  changes. 

a  By  absorbing  moisture  uniformly  on  both 
^  sides,  “SCOTCH”  Sound  Recording  Tape 
does  not  curl  or  cup,  always  lies  flat  on  re¬ 
cording  head. 

a  Special  new  manufacturing  techniques  reduce 
W  distortion  level  and  eliminate  surface  irreg¬ 
ularities  that  cause  high  frequency  drop-out. 

a  Exclusive  lubricating  process  reduces  friction 
W  and  flatter,  increases  life  of  tape.  Cuts  wear 
on  machine  heads  and  guides. 

/  Greater  output  at  1%  distortion  than  tapes 

V  of  previous  constructions. 


9 


Natvar  Products 


/  T«l«phon«  CobU  Addrttt  t 

tohway  74t00  NATVAR:  Rohwoy,  N.  J. 

201  RANDOLPH  AVINUE  ★  WOODBRIDGE 


Atk  for  Catalog  No.  21 
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TUBES  AT  WORK 


(continued) 


FIG.  9 — The  microwave  tranimitler  con¬ 
trol  unit 


.009  to  1,100  eps.  •' 

True  sine  wave  oscillator  circuit. 

No  tuning  or  switching  transients.  rasi  «v 

Price  $350.00  each  MODEL  FEATURES 

•  Both  sine  and  square  waves,  simultaneously 
constancy,  ±1  db  over  the  entire  freque^Y  ' 
tion,  less  than  1%.  •  Accurate  calibration, 

•  Single  scale  logarithmic  dial  with  vernier  t 
Wave  Output,  30  volts  peak  to  peak.  •  Lov 
ponent,  less  than  0.1%  of  output  at  any 
logarithmic  output  level  control.  •  Input  pow* 

I  size,  overall  12*  x7  x  8  . 


ously  transmitted  the  receiver  field- 
strenjrth  indications  over  the  radio 
and  wire  private  lines  to  the  ship 
and  RCA  roof.  The  microwave 
transmitter  enjrineer  then  rapidly 
oriented  his  antenna  in  the  plane  of 
maximum  receiver  signal  while  the 
receiving  antenna  was  tracked  at  a 
slightly  slower  rate.  This  pro¬ 
cedure  might  be  thought  of  being 
analogous  to  the  GCA  system  em¬ 
ployed  by  the  airlines  to  “talk 
down”  weather-bound  aircraft.  The 
transmitter  control  unit  engineer 
shown  in  Fig.  9  maintained  the  mi¬ 
crowave  transmitter  aboard  ship  on 
frequency. 

The  video  output  of  the  three 
cameras  u.sed  was  connected  to  the 
control  room  set  up  in  a  cabin.  As 
mentioned  previously,  Fig.  3  shows 
the  block  diagram  of  the  video  com¬ 
ponents.  The  switching  and  video 
engineers  .seen  in  the  cabin.  Fig.  10, 
controlled  the  video  level.'"  of  the 
cameras  and  upon  the  orders  of  the 
program  director  sent  the  appro¬ 
priate  camera  output  with  syn- 


MOOEL 

430-A 


•  Both  sine  and  square  waves,  simultaneously.  •  Excellent  ampli¬ 
tude  constancy,  ±0.25  db  over  the  entire  frequerKy  range. 

•  Extremely  low  distortion,  less  than  0.25%  at  any  frequency. 

•  Fast  recovery  from  transients.  •  Accurate  calibration  ±1.5%. 

•  Single  scale  logarithmic  dial.  •  Calibrated  output  attenuator 
switch.  •  Constant  impedarKe  "T”  pad  output  control.  •  Vernier 
tuning  control.  •  Price  $950.00 

All  KROHN-HITE  Instruments  are  fully  guaranteed 
for  one  year  against  defective  materials  and  workmanship. 


FIG.  10 — Control  room  showing  switch¬ 
ing  unit,  camera  control  units  and  mas¬ 
ter  monitor 


580  MASSACHUSETTS  AWB*X, 
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Avion  Servo^yne  amplifier 


>e 


the  Holtzer-Cabot  0810 
sub>miniature  DC  servo  motor 


Iloltzer-Caliol's  RBDS-0810  sub-miniature  DC  servo 
motor  was  designed  and  engineered  especially  for  service  in 
highly  sensitive  aircraft  controls  and  instruments. 

A  typical  application  of  this  special  motor  is  its  use  with 
the  Avion  Servo-dyne  amplifier.  The  sub-miniature  combina¬ 
tion  of  amplifier  and  motor  reduces  the  size  and  weight  of 
remote  positioning  systems  in  airborne  computers  and  in- 

/struments  indicating  flight  conditions. 

The  model  0810  performs  efficiently  at  altitudes  ranging 
from  sea  level  to  40,000  feet,  in  temperatures  varying  from 
/  —65®  F.  to  +160®  F.  and  in  relative  humidity  up  to  100^. 

/It  is  a  +poIe  motor,  measuring  only  1%"  in  diameter  and 
over  hearing  hubs  and  weighs  but  8|.i;  ounces. 

Operating  on  a  normal  field  current  of  6  milliainperes, 
the  motor’s  armature  is  separately  and  continuously  excited 
/  from  a  DC  source  of  24.3  to  29.7  volts.  The  field  assembly 
/  consists  of  two  independent  high  impedance  windings,  and 
/  this  assembly  is  hermetically  sealed. 

/  The  RBDS0810  motor  provides  practically  noiseless, 

/  variable-speed,  reversible  operation.  It  has  a  very  low  inertia 
/  rotating  element  for  fast  response,  and  delivers  a  maximum 
/  of  1/500  horsepower. 

/  This  achievement  in  small-motor  efficiency  is  further  evi¬ 

dence  of  Holtzer-Cabot's  ability  to  develop  and  produce  fine 
precision  motors  for  exacting  applications. 

Specialized  engineering  skill  combined  with  75  years' 
manufacturing  experience  enable  Holtzer-Cabot  to  build 
motors  to  the  most  demanding  specifications. 

For  additional  information  write  for  Bulletin  0810. 


HOLTZER-CABOT 


BOSTON  19,  MASSACHUSETTS 

^ \fanufacturers  of  fine  electrical  apparatus  since  1875*^ 
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[or  liidustry-in-a-Hurry... 


\W)Ti^§ 

ENGINECI^ING  E€. 

2743  S.  TWENTY-EIGHTH  STREET,  MILWAUKEE  46,  WIS 
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IBM  Electronic  Calculating  Punch 
One  of  rtie  many  greac  IBM  machines,  this 
gmeral  purpose  electronic  digital  computing 
machine  is  helping  solve  some  of  (he  most 
difficult  calculating  problems  in  Kience,  cO' 
gmeering.  business  and  government. 


ARTOS  AUTOMATIC 
MACHINES 


Speed  Wire  Measuring,  Cutting  &  Stripping  at 
International  Business  Machines  Corporation 


Here  is  how  IBM  use  Artos  aulomaiit  machines  to  speed  up 
priKluclion  of  their  priulucls. 


another  ItKation  to  produce  the  required  1, <>95,000  lead  wire* 
I>er  month. 


PLATIN6  DEPARTMENT^  |  fses  an  Artos  Machine  to  cut 
No.  I<>.  18  and  2(1  bare  copper  scire  into  lengths  ranging  from 
I  t  to  (2  inches  for  stringing  carious  shape  and  size  of  parts 
for  plating  operations.  About  I<)0,(MK)  sc  ires  per  month  are 
cut  on  this  application. 


iCOIL  ASSEMBLY  DEPARTMENT  1  I'sc’s  one  Artos  Machine  to 
cut  spaghetti  insulation  tubing  to  various  length  from  l-Va 
to  16  inches  for  a  total  requirement  of  .582,090  pieces  per 
month.  This  machine  is  also  used  to  cut  plastic  oil  tubing  to 
various  lengths  used  in  the  lubricating  system  of  IBM 
machines. 


[  COIL  COVERING  DEPARTMENT  |  ^'5^5  two  Artos  Machines 
for  cutting  and  stripping  No.  18,  20  and  24  lead  wires  for 
magnet  coils  ranging  in  lengths  from  1-7/16  to  5  inches. 
These  isco  machines  run  full  time  and  their  production  is 
supplemented  he  partial  production  of  a  third  machine  in 


[^,9UNTJ&ASiEM^Y  PtPAHf^gNTj  ^Nes  one  Artos  wire 
cutting  and  stripping  machine  to  cut  and  strip  28  wires  for 
each  counter  plate  varying  from  l-%  to  8-%  inches  in  length 
for  a  total  production  of  approximately  .528,000  pieces  per 
month. 


In  addition  to  the  above  applications  at  Plant  I,  Endicott,  New  Vork,  Artos  Machines 
are  also  used  at  Plant  2,  in  Poughkeepsie  and  the  Canadian  Plant  in  Toronto,  as  well  as 
by  some  IBM  sub-contractors  on  control  panel  plugwire  manufacturing. 

Vou'll  probably  find  an  ARTOS  AUTOMATIC  to  match  your  wire  cutting  needs  exactly. 
Vi'rite  or  wire  for  details. 


IBM 

.  .  .  use  Artos  Machines  to  cut  and 
strip  millions  of  feet  of  wire  each 
year  in  the  manufacturing  of  their 
world-renowned  business  machines. 


f 
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NEWCOMB 
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precision  engineered  springs 


FIG.  11 — One  ol  three  cameras  set  up 
on  second  deck  oi  ship 

chroniziiiK  pulses  to  the  relay 
transmitter. 

One  of  the  video  cameras  as 
shown  in  Fifr.  11  on  the  deck  of  the 
ve.s.sel  was  focused  on  John  Kieran, 
the  proifram  commentator,  as  he 
de.scribed  the  panorama  of  the  New 
York  .skyline.  The  two  other  cam¬ 
eras  with  lonK-focal-length  lens 
complements  were  then  ordered  to 
locate  objects  and  landmarks  under 
the  direction  of  the  switching  engi¬ 
neer  through  the  program  direc¬ 
tor’s  orders  as  outlined  above. 

To  the  electronics  engineer  not 
in  the  field  of  mobile  tv  operations, 
the  facilities  required  for  the  pro¬ 
gram  described  above  might  seem 
cumbersome.  However,  with  the 
few  exceptions  of  power  generator, 
radio  program  and  private-line 
facilities  and  constant  tracking  of 
antennas,  the  equipment  is  stand¬ 
ard  RCA  field-television  parapher¬ 
nalia.  The  problems  overcome  by 
the  NBC  field  engineering  group  in 
providing  a  tv  program  from  a 
moving  ship  .should  serve  as  a  spur 
to  other  mobile  tv  units  to  essay 
programs  of  a  less  orthodox  nature 
in  the  public  interest. 

The  author  wishes  to  express  his 
appreciation  for  the  assi.stance  af¬ 
forded  him  by  E.  Costello,  a.ssi.stant 
field  supervisor,  C.  Snell,  tv  field 
sui)ervi.sor  and  M.  Jacobson,  a-m 
field  supervisor. 

Ultrasonic  Cleaning  Device 

An  ultrasonic  cleaning  device  has 
been  developed  by  General  Electric 
to  clean  tiny  openings  in  electric 
shaver  heads. 

The  ultrasonic  generator  used 


SmaU  0%cCen  ^€fo<wCm€Ht 

NEWCOMB  maintoint  o  Small  Order  Department  in  each  of  its  2 
piants  for  experimentai  and  short  runs.  Each  plant  complete  in  itself, 
using  skilled  personnel  with  specially  designed  equipment  for  quick 
delivery  on  your  small  orders. 


THE  NEWCOMB  SPRING  CORPORATION 

3907  SEVENTH  AVENUE,  BROOKLYN  32,  N.  Y. 
227  CHERRY  STREET,  BRIDGEPORT,  CONN. 


NEWCOMB  invites  you  to  discuss  your  spring  requirements.  Write 
to  either  plant.  You'will  ge  personalized  service. 


"Which  is  the  least  expensive  type  of  loop?"  "How  can  Hydrogen 
embrittlement  be  avoided?"  "What  is  the  best  plating  finish  and 
why?"  "Which  material  is  best  for  impact  loading— corrosion  resis- 
^ce-^levated  temperature?" 

Now,  designers  and  purchasers  can  find  the  answers  to  these  and 
many  other  spring  questions!  "How  to  reduce  spring  costs"  is  the 
handiest  reference  guide  ever  assembled.  This  8-page  illustrated 
booklet  contains  up-to-date  hints  for  spring  economy,  including 
authoritative  information  related  to  spring  design,  materials,  finishes, 
purchasing  data,  etc.  Send  for' your  free  booklet  #NS  500  todayl 

Ever  since  1865,  leading  manufacturers  have  recognized  NEW¬ 
COMB'S  ability  to  produce  precision  springs  at  low  cost.  With  the 
addition  of  a  new,  completely  equipped  plant  in  Bridgeport,  Conn., 
our  expanded  facilities  result  in  quick  delivery  and  better  service 
to  our  customers. 
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TWAYS  fiati 


the  best  house  in  months 


non-raveling  through  a  patented 
Bentley,  Harris  process. 

Easy  to  handle,  BH  Special  Treated 
speeds  production.  Because  crossing 
strands  are  permanently  crimped  it  may 
be  cut  in  short  lengths  without  securing 
the  ends.  All  corosive,  volatile  matetials 
have  been  removed,  making  BH  Special 
Treated  odorless  in  service  and  unaf¬ 
fected  by  heat  or  age. 

BH  Special  Treated  Fiberglas  Sleev¬ 
ing  is  one  of  a  family  of  electrical 
insulations,  each  designed  to  meet 
particular  conditions  in  service.  Give  us 
a  few  faas  about  your  requirements — 
product,  temperature,  voltages  — we 
will  gladly  furnish  samples  for  testing 
purposes. 

Address  Dept.  E-9 

Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 


Temperature  92.  Humidity — don’t  men¬ 
tion  it!  One  of  those  breathless  nights 
when  everybody  who  can,  goes  to  the 
movies  to  get  cool.  A  first-run  picture — 
a  full  house — the  best  in  months.  Then 
.  .  .  the  new  air  conditioning  system 
"gave  up.”  Cool — warm — hot— stifling. 
1,400  people  packed  into  a  "sweat-box." 
growing  hotter  by  the  minute.  But  they 
didn’t  stay  long — and  may  think  twice 
before  they  come  again.  Result,  one  very 
unhappy  manager — especially  when  he 
finds  out  that  the  e<]uipment  manufac¬ 
turer  tried  to  save  pennies  with  inferior 
electrical  insulation. 


JZdectrical  insulation  guards  the  life  of 
your  product— play  safe — use  BH 
Fiberglas*  Slecvings. 

Take  BH  Special  Treated  Fiberglas 
Sleeving,  for  instance.  Here  is  an  unsat¬ 
urated  sleeving  with  heat  resistance  up 
to  1200°  F  that  is  permanently  flexible, 
permanently  rounded,  and  permanently 


'BH  Non-Fraying  Fibrrglas  SIe«vings  are  made  by  an  eiclusivf  Bentley,  Harris  process  (C.  S.  Pat  No.  23935.^0).  ‘‘Fiberglas”  b  Reg.  TM  of  Owens-Cornina  Fiberctas  Corp. 
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What  DC  Power  Equipments  do 
You  Need  for  Military  End-Use? 


You  can  meet  your 
requirements  with—  I 

RECTIFIERS  h 


/  Portable  and 

r  Oround  ^ - — 

^xfoinotie  ant4 

ATovo/  - - — — ___J 

S*»'Pboord  and  .k  I 


Manufactured  to  Military  Specifications 
...to  provide  ANY  DC  OUTPUT! 


\A^herever  your  government  specifications  call  for  conver¬ 
sion  of  AC  to  DC— be  sure  to  give  the  job  to  a  Federal  Selenium 
Rectifier  Equipment  .  .  .  compact,  rugged,  completely  self- 
contained  , . .  ready  to  connect  to  AC  . , .  ready  to  deliver  de- 
pendable  DC  power! 

Today,  Federal  Equipments  are  serving  in  a  wide  range  of 
applications  . . .  from  aircraft  to  submarines  .  ,  ,  from  special 
subminiature  to  heavy-duty  power  equipment  ,  .  .  operating 
quietly,  efficiently,  reliably.  All  are  powered  by  Federal  sele¬ 
nium  rectifiers  . . ,  famous  for  long  life  and  trouble-free  service 
...without  expendable  parts  that  require  frequent  replacement. 

MAIL  your  specifications  to  federal  today  I  Get  the  benefit 
of  Federal's  years  of  experience  in  selenium  rectifier  de¬ 
sign  and  production.  Remember/  Federal  is  the  pioneer  com¬ 
pany— the  first  to  introduce  selenium  rectifiers  to  American 
industry.  For  quick  service,  write  Dept.  E-713 

America's  Oldest  and  Largest 
Manufacturer  of  Selenium  Rectifiers 


Heavy-duty  Federal 
Selenium  Rectifier 


FTR  3414-A$ 
Ground  Aircraft 
Power  Supply 


f7R3l46~B5 
Aircroff  Fewer 
Supply 


FTR  3I4I-CS-03 
Cfip-fn  Voltage 
Regulator 


Federal  Telephone  and  Radio  Corporation 


SEIEN1UM.1NTELIN  DIVISION,  100  KINGSLANO  ROAD,  CLIFTON.  NEW  JERSEY 
In  Conodo;  Federal  Electric  Monufocturing  Compony,  ltd.,  Montreal,  P.  Q. 
Export  Diitributors:  International  Standard  Electric  Corp.,  67  Brood  St.,  N.Y. 
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American  Time  Products,  Inc., 

580  RfHi  Ave.,  New  York  19,  N.  Y. 
Gentlemen: 

Please  send  descriptive  folder.  No.  212 


Name . 

Company 
Address 
City . 


GUARANTEED 
ACfTJRACY 
1  pari  iu  100,000 
(.001%) 


u 


Trpe  212 

TERMINATION 

Front  and  Rear 

1. 

CONSTRUCTION 

Standard  8%"  x  19  "  Panal 

2. 

HOUSING 

8%"  X  19"  X  8"  Metal  Cabinet 

3. 

WEIGHT 

25  pounds 

4. 

5. 

6. 

5e6 

Time  bases,  rate  indicators,  clock  systems,  chronographs, 
geo-physical  prospecting,  control  devices  and  for  running 
small  synchronous  motors. 

features 

Bimetallic,  temperature-compensated  fork,  no  heating  or 
heat-up  time  is  required. 

Fork  is  hermetically  sealed,  no  barometric  effects  on 
frequency. 

Precision  type,  non-ageing,  low  coefficient  resistors  used 
where  advantageous. 

Non-linear  negative  feedback  for  constant  amplitude 
control. 

No  multi-vibrators  used. 

Synchronous  clock  simplifies  checking  with  time  signal. 

^fteci^ica  lionA 

Accuracy — 1  part  in  100,000  (.001%). 

Temperature  coefficient — 1  part  in  1,000,000  per  degree 
centigrade  (or  better). 

Outputs — 

1.  60  cycles,  sine  wave,  0-110  volts  at  0  to  10  watts 
(adjustable). 

2.  120  cycle  pulses,  30  volts  negative. 

3.  240  cycle  pulses,  30  volts  positive  and  negative.  Pulse 
duration,  100  micro-seconds. 

product  of 

AMERICAN  TIME  PRODUCTS 


ivBO  Fifth  Aveuiie 


State. 


INC. 


New  York  19,  N.  Y. 


Operating  under  patent*  of  the  Western  Electric  C.ompany 
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(continurd) 


with  the  instrument  converts  elec¬ 
trical  energy  into  sound  energy  at  a 
freiiuency  just  below  the  broadcast 
band.  The  sound  energy  is  then 
transmitted  through  a  cleaning 
solvent  through  which  the  shaver 
heads,  mounted  on  a  moving  chain, 
are  conveyed.  As  the  parts  pass 
through  the  activated  field,  grea.se. 
oil,  metal  shavings  and  lapping  com¬ 
pound  are  removed. 

The  machine’s  generator  supplies 
high-fretiuency  voltage  to  a  quartz 
crystal.  The  crystal  vibrates  at  its 
resonant  frequency  and  generates 
sound  waves  in  the  liquid  in  con¬ 
tact  with  its  upper  face.  The  waves 
then  pass  through  a  thin  diaphragm 
into  the  cleaning  solvent  where  the 
cleaning  action  takes  place. 


Dislorlioii  M«‘usurenienl 

By  I’ALl,  \V.  Klipsch  j 

KlipMch  and  A.^Hociat€M 
llupr,  Arkumtan 

.All  DISTORTIO.N-MEASt'RKMENT  de¬ 
vices  depend  on  the  following  ele¬ 
ments:  a  signal  to  be  measured,  a 
means  of  removing  the  fundamental 
of  the  signal  and  a  measuring  or 
indicating  device  to  reveal  the  resi¬ 
due  or  distortion.  In  this  simple 
form  one  has  e.s.sentially  a  harmonic 
analyzer. 

If  a  plurality  of  signals  are 
added  for  intermodulation  measure¬ 
ment,  the  same  basic  principle  holds  ' 
with  a  further  means  for  canceling 
out  the  several  input  signals  and  ■ 
examining  the  resulting  output 
components.  These  components  con-  j 
tain  not  only  the  harmonic  distor¬ 
tion  but  also  the  intermmlulation  ' 
products. 

F’or  only  occasional  measure¬ 
ments  of  distortion,  it  is  rarely  j 
feasible  to  spend  upwards  of  $1,000 
for  the  e<iuipment  required.  How¬ 
ever,  given  a  cathode-ray  oscillo-  ' 
graph,  an  oscillator,  a  few  items  1 
from  the  usual  accumulation  around  ' 
any  electronics  laboratory  and  a 
few  hours  time,  a  fair  tool  can  be  I 
made  up  that  will  give  the  essential  | 
information. 

('ircttit  A  rt  anyt  ment  ' 

In  Fig.  1  is  illustrated  an  ar-  1 
rangement  suitable  for  determining 
the  harmonic  distortion  in  a  single- 


/t's  all  on  the 

Complete 
Inspection 
of  Complex 
Ports 
in  One 
Operation 


Before  investing  in  specialized  gaging  equipment  that 
checks  only  a  single  item — perhaps  even  a  single  dimension 
of  a  single  item — it's  wise  to  investigate  the  Kodak  Contour 
Projector.  Very  often  you'll  find  that  for  a  much  smaller  out¬ 
lay  it  gives  you  faster,  more  accurate  inspection,  not  on  just 
one  part  now,  but  on  a  great  many  precision  parts  you  may 
come  up  against  later. 

On  a  uniformly  bright  14-inch  screen  requiring  no  hoods 
or  curtains,  the  operator  merely  compares  a  magnified 
image  with  an  overlaid  tolerance  outline  which  serves  as  a 
gage.  One  such  “chart-gage”  and  work-holding  fixture  are 
all  you  need  for  ccmplete  inspection  of  a  part,  large  or  small, 
simple  or  complex.  To  switch  to  a  different  job,  just  insert  a 
different  chart  and  fixture.  Little  or  nothing  wears  out.  Little 
experience  or  training  is  required. 

In  the  Model  3,  the  projector  body,  work  stage,  and  lamp 
house  come  apart  to  accommodate  big  fixtures  for  heavy 
parts.  Accessories  provide  vertical  projection  and  examina¬ 
tion  of  features  that  can't  be  silhouetted,  even  deep  recesses. 

For  full  information  or  to  arrange  a  demonstration,  write 
to  Eastman  Kodak  Company,  Industrial  Optical  Sales  Divi¬ 
sion,  Rochester  4,  N.  Y. 

the  KODAK  CONTOUR  PROJEGOR,  model  3 


^$1290.  List  price,  F.O.B.  Rochester,  N.  Y., 
from  ENGINEERS  SPECIALTIES,  Boffolo  9,  N.  Y., 
magnification  lenses  and  accessories  extra. 
Price  subject  to  change  without  notice. 
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1951-1952 

ELECTRONICS 

BUYERS’ 

GUIDE 


ADVERRSERS 
in  the 
195M952 
GUIDE 


YOUR  BOOK 

with  the 

ORANGE  and 
BLACK  cover 


Ihe  650-page  1951-1952  ELECTRONICS  BUYERS’  GUIDE  is  now  in  the  hands  of  every 
ELECTRONICS’  substriber.  Sent  as  a  bonus  issue  of  ELECTRONICS  through  the  cooperation  of  over 
2,000  manufacturers  of  electronic  and  allied  products,  it  is  a  valuable  working  tool  that  will  be  kept  at  the 
elbow  of  every  ELECTRONICS’  subscriber  and  reader  throughout  the  year. 

Use  it  .  refer  to  it  constantly.  Mention  ELECTRONICS  BUYERS'  GUIDE  when  you  write 
to  the  manufacturers  listed  in  the  directory  section  and  when  you  purchase  products  advertised  in 
it.  Such  evidence  of  use  will  insure  continued  manufacturer  cooperation  in  making  this  annual  your 
most  comprehensive  source  of  buying  information. 

The  products  and  services  of  475  companies  are  advertised  in  this  13th  issue  of  ELEC'TRONICS.  In 
the  directory  section,  more  than  2-OOOmanufacturers  are  listed  under  1,400  produa  classifications.  2,500  trade 
names  are  listed,  and  the  names  and  addresses  of  850  distributors  of  electronic  produas  are  arranged 
alphabetically  by  states.  It  also  supplies  a  36-page  cumulative  index  to  articles  published  in  ELECTRONICS 
from  April  1930  to  December  1939. 

The  1951-1952  ELEC’TRONICS  BUYERS’  GUIDE  had  the  largest  print  order,  and  has  more  total 
pages,  more  pages  of  advertising,  and  more  individual  companies’  advertising  in  it  than  any  issue  of 
ELECTRONICS  published  since  the  first  in  April  1930. 

A  publication’s  value  to  an  industry  is  measured  by  the  sers'ice  it  renders  to  subscribers  and  readers. 
When  we  can  mail  to  every  one  of  our  over  30,000  paid  subscribers— as  a  separate,  1 3th  issue— a  valuable 
working  tool  such  as  the  1951-1952  BUYERS’  GUIDE,  we  feel  we  are  rendering  a  valuable  service  to 
our  subscribers,  advertisers,  and  industry. 

The  1952-1953  ELECTRONICS  BUYERS’  GUIDE  will  be  published  Mid-June  1952. 


electronics 


12  REGULAR  ISSUES 

Mtpplying  latMl  t«<h> 
filcal  InfemMrtlen,  d«> 
sign  «nd  product  nows 


ANNUAL  BUYERS'  GUIDE 

supplying  all  basic  prod¬ 
uct  tourco  and  toch- 
niccd  specifying  data 
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AkalMi  PrMiliM  Mfg.  Ctrp. 

Accvratt  Paptr  Tiik*  Ct. 

Act  ER|iiMiri«|  li  Mackin*  Ca.,  lac.  , 
Aeaia  ElacUic  Carparatiaa 
Acaia  Elactraakt,  lac. 

Uwaaca  Electric  t  Relay  Ce. 

Aetaaca  ElecUeaict  Ce. 

Aerelite  Electreaic  Nardaare  Cerp. 
Aereeei  Cerperatiea 
Air  Aateciates,  lacerperated 
Air  Mariaa  Meteri,  lac. 

Aircratt-Mariae  Predecti.  lac. 

Aircraft  Radie  Cerperatiea 
Airdaslta,  lac. 

Airw  hedacta  Ceaipaay 
Airtrea,  lac. 

Aldea  Predacta  Ceaipaay 
Allea  Maaetactariae  Caaipaay 
Allied  Ceatrel  Ce.,  lac. 

Allied  Radie  Cerp. 

Alliaea  Radar  Cerperatiea 
Aaiericaa  Sraaa  Cenpany 
Aararicaa  Ckreaeacepe  Cerperatiea 
Aaiericaa  Electraaaeriaf  Cerperatiea 
Aaiericaa  Electraaict 
Aaiericaa  Sai  Accuaialatar  Caaipaay 
AaiericaR  lava  Cwapany 
Aaiericaa  Maided  Praducts  Ce. 

Aaiericaa  Pkaaalic  Cerperatiea 
Aaiericaa  Platiavai  Warka,  The 
Aaiericaa  Telenitiaa  A  Radie  Ce. 
Aaiericaa  Tian  Pradaots,  lac. 

Aaiperite  Ca.,  lac. 

Aacher  Metal  Caaipaay 
Aaiaaia  Electrical  Ceaipaay 
Aatara  Predacta  0i«.  el 
Geaeral  Oyeatatl  Cerperatiea 
Art  lleyd  MeUI  Praducta  Cerp. 

Art  Wire  t  Stampiat  Ce. 

Aatrea  Carparatiea 
Ulaatk  ladia  Rakker  Werka,  lac. 
Ataaiic  laatrament  Ceaipaay 
Audie  Denicea,  lac. 

■allaatiae  Lakeratariea,  lac. 

■arker  A  Williaaiaen,  lac. 

Rarry  Carp. 

Cart  Lakaratariea  Ce.,  lac. 

Read  Chaia  MIr.  Ce. 

Reaai  laatruaieatc  Cerperatiea 
Relack  laatruaieat  Carparatiea 
Readii  Ariatiea  Cerperatiea 
Eclipte.Pieaeer  Oiyiaiea 
Red  Raak  Diriaiea 
Raatley,  Harria  Mf|.  Ce. 

Reta  Electric  Cerp. 

Rird  A  Ce.,  lac..  Rickard  H. 

RIrd  Electreaic  Cerperatiea 

RIakep  Maaufactariai  Cerperatiea 

Rierai  Cerperatiea 

RIake  A  lahaaaa  Cenpany 

Rliley  Electric  Cenpany 

Rdfee  Electric  Manufactarinf  Cenpany 

Read  Electraaict  Carp. 

Reenten  Radie  Cerperatiea 
•are  Carparatiea,  Gee.  W. 

tarnif  Ca.,  Inc.,  Geerfc  C. 
eaner,  lac. 

Rracke-Siek  X  Ray  Cenpany,  Inc. 
Rradley  Lakarateriet,  Inc. 

Rrainin  Ca.,  C.  $. 

Rrand  aad  Cenpany,  Inc.,  Willian 
Rrantan  Inatrunenta,  Inc. 

Rreeta  Carperatiena,  Inc. 

Rritith  Electranic  Creep 
Rrewnint  Lakarateriet,  Inc. 

Rreth  Derelapnent  Ce. 

Rechanaa  Electrical  Predacta  Cerp. 
Reck  EnRineerlni  Ce.,  Inc. 

Rartett  Rettery  Cenpany 
Rarnell  A  Cenpany 
Rettnann  Mil.  Ca. 
e.G.S.  Lakeratariea,  Inc. 

Caddall-Rernt  Ml|.  Ca. 

Calidyne  Ca. 

CankriCia  Thernianic  Carperatlan 
Carbeley  Departnent  el  General 
Electric  Cenpany 
Carter  Mater  Ca. 

Centralak  Dieiaian  el  Cleka-Unian,  Inc. 
Centranica  Ct. 

Chathan  Electraaict,  Inc. 

Cheater  Cable  Carp. 

Chicate  Cendenter  Cerperatian 
Chicaia  Telephene  Gepply  Cerperatian 
Chicaie  Trantferner,  Die.  el 
Ettei  Wirt  Carp. 

Charchill  Carp. 

Cika  Cenpany,  lac. 

Cina  Carp. 

Cinch  Manufactarinf  Carp. 

Cinena  Enfineerini  Cenpany 
Ciutien  Praducta  Ct. 

Clark  Cryatal  Cenpany 
ClareaUt  Mlf.  Ce.,  Inc. 

Ciretlanp  Centainar  Company 
Cehan-Epnar  Ca.,  Inc. 

Cehn  Carp.,  Slfmund 
Ctllcraft  Incorparated 
Call  Windlnt  Equipment  Ce. 

Celumbia  dNre  A  Supply  Company 
Cenar  Electric  Company 
Cannunicatien  Accettoriet  Cenpany 
Cennunicatien  Meaturtntntt 
Lakaratery.  Inc. 

Cann,  Ltd.,  C.  G. 

Cantinental-Oiamond  Fibre  Cenpany 
Continental  Electric  Ce. 
Ctmtll-Dubilier  Electric  Cerp. 

Ceraiaf  data  Werka 
Carnitk  Wire  Ce.,  Inc. 

Craft  ManalKturinf  Ca. 

Cramer  Ce.,  Inc.,  R.  W. 

Cratley  Laberaterita,  Inc. 

Croat  Ce.,  H. 

Craeiley  A  Cenpany,  lac.,  Henry  L. 
Crucible  Steel  Cenpany  el  America 
Curtia  Denelepnent  A  Mlf.  Ce. 

Date  Electric  Company 


Dalit,  lac..  H.  1. 

Daaielt,  lac.,  C.  R. 

Dane  Electric  Ca. 

Daren  Ce. 

DeCeartey  Enfiattrini  Lakaratery 
Dee  Electric  Company 
DeJur  Anace  Cerperatiea 
Dial  Lifht  Cenpany  el  America 
Dietz  Detifn  and  Maaufacturinf  Cenpany 
Dallar  Canpany,  Rabart 


Cannuaicatiaaa  Equipment  Dir. 

Htiatz  and  Kaulnun  Diritien 
Orirtr-Harria  Company 
Drirtr  Cenpany,  Wilbur  R. 

Dunent  Electric  Carp. 

Duetant  Company,  lac. 

Ebert  Electraaict  Cerp. 

Eby,  Inc.,  Nufh  H. 

Edia  Cenpany,  Inc. 

Ediaaa  Incarparated,  Thtmaa  A., 
laatruneai  Diritiea 
Eitler  Eaiineering  Ce.,  Inc. 

Electra  kTlf.  Company 
Electric  Indicator  Ct. 

Electric  Selderini  Iran  Ct.,  Inc. 

Electrical  Induatriet,  lac. 

Electrical  Reactaaca  Carp. 

Electro  Derelepnent  Cerp. 

Electro  Praducta  Lakarateriet 
Elactre-Seal  Cerperatiea 
Electro-Tec  Cerperatiea 
Electre-Velce,  Inc. 

Electranic  Ceilt,  lac. 

Electranic  Oatifnt,  lac. 

Electreaic  Enfineerinf  Ataaciatea,  Ltd. 
Electronic  Inatrunent  Ca.,  Inc. 

Electranic  Meaauraneatt  Canpaay 
Electronic  Mechanict,  Inc. 

Electreaic  Trantlarner  Cenpany,  Inc. 
Electranic  Tube  Cerperatien 
Electrena  Inctrptraied 
El-Treaict,  Inc. 

Enelaid  Ca.,  lac. 

Emarten  A  Cuniaf  Ce. 

Enfineerinf  Ce. 

Erie  Retiattr  Cerp. 

Fairchild  Camera  and  Inatranant 
Cerperatien 
Falatrem  Cenpany 
Fact  A  Ce..  John  E. 

Federal  Manufacturinf  A  Enfineerinf 
Cerperatien 

Federal  Screw  Praducta,  lac. 

Federal  Talecammanicatiea 
Laberaterita,  Inc. 

Federal  Talephoae  and  Radie  Cerperatien 
Federated  Purchater,  Inc. 

Ferranti  Electric,  lac. 

Flack  Pracett  Company,  Inc. 

Franklin  Airlaep  Carperatlan 
Franklin  Mle.  Carp.,  A.  W. 

Freed  Trantlarmer  Ce.,  lac. 

Fufle-Miller  Lakarateriet 
Canewell  Company 
General  Ceramict  and  Steatite  Cerp. 
General  Chemical  DIeitiea,  Allied 
Chemical  A  Dye  Carparatian 
General  Electric  Campany 
General  Electranica,  Inc. 

General  Precitiea  Lakaratery,  Inc. 

General  Radie  Campany 
Glattr  Lead  Ce.,  Inc. 

Clater-Steera  Cerperatien 
G-M  Laberaterita.  Inc. 

Grantr  Trantferner  Carp. 

Grant  Pulley  A  Hardware  Ct. 

Graphite  Metallizint  Cerperatiea 

Gray  Rettarch  and  Develapnent  Ct.,  Inc. 

Grayhill 

Green  Inatrument  Ce. 

Ulere-Hendry  Ce.,  lac. 

Guardian  Electric  Mff.  Ca. 

Hantell,  Inc.,  U. 

Harnett  Electric  Cerperatian 
Harritan  Radio  Carpmatiaa 
Harvey  Radie  Company  Inc. 

Hayden  Company,  A.  W. 

Haydon  Manufacturinf  Ce.,  lac. 

Haydu  Rrathera 
Heath  Company 
Holland  Rettarch  Cerperatien 
Htintmann  Electric  Company 
Heinzo  Electric  Co. 

Holder  Manufacturinf  Company 
Hellpot  Corporation 
Heminway  A  Bartlett  Mff.  Ce. 

Heppntr  Mfi.  Ca. 

Hermataal  Company,  Inc. 

Hermetic  Seal  Producta  Co. 
Hewlett-Packard  Company 
Heyman  ManufKturinf  Co. 

Hickok  Electrical  Inatrunent  Ca. 


ifhland  Enfinaorini  Ca. 
illburn  Electronic  Products 


HiMburn 

Hi-Teat  Chemical  Corporation 
Habton  Brat. 

Houlihan  Company,  T.  I. 

Hudson  Wire  Company 
Hunt  Corporation 
Hycon  Mlf.  Co. 

Illinoit  Condenser  Ca. 

Improved  Seamless  Wire  Company 
Indiana  Steel  Products  Campany 
Inductofraph  Products,  Inc. 

Industrial  Control  Company 
Industrial  Eloctrenica,  Incarparated 
Industrial  Hardware  Manufacturinf  Ce.,  Inc 
Intl-X  Company,  lac. 

Inatrument  Rasistara  Ca. 

Inatrument  Spocialtios  Co.,  Inc. 
International  Instruments  lacerperated 
International  Resiatanco  Campany 
Irvington  Varnish  A  Insulator  Ca. 

I-B-T  Inatrumenta,  lac. 

IFD  Manufacturing  Ca.,  Inc. 
laffert  Electronics  Inc. 

Jolliff  ManufKturinf  CKparation,  C.  0. 
lonninga  Radis  ManufKturinf  Company 


Johnaoa  Co.,  E.  F. 

Johnaaa  A  Heftman.  Ik. 

JOMS  Biv.,  Howard  B.,  CiKh  Mli.  Carp. 
Isms  Eloctroaict  Company,  M.  C. 

Kahia  Enfineerinf  Ca. 

Kwp  Metal  Praducta  Ce.,  Ik. 

Kay  ElKtric  Campany 
Kaitkioy  Inatruawnta 
Keller  PredKta,  Ik. 

Kallaft  SwitekkeKd  and  Supply  Campany 
Kenyon  Tranafsrmor  Ce.,  Ik. 

Ksk*  LabKstoriea,  Ik. 

Koater  Solder  Company 
Koyatone  Cwbsa  Company 
Kiafs  ElKtrsnica 
King  LabaratKioa,  Ik. 

Kings  Microwave  Co.,  Ik. 

KioKy  MaaufKturiaf  Company 
Kaifhia  Company,  lames 
Kebzy  TmI  Ca. 

Kallamaa  Instrument  Cerperatiea 
Krabn-Hite  Instrument  Company 
Kulka  ElKtric  Mff.  Co.,  Ik. 

Kerman  ElKtric  Ce.,  Ik. 

Lambda  ElKtrMict  Carpmatien 
Lampkia  LabKatKies,  Ik. 

Laagevin  MaaelKtaring  CKperatiM 
LaPointe-Plauemeld  Cerperatien 
Lavela  LabKatKies,  Ik. 

Lee  MKhaaical  LabKatKies,  Div.  el  Lea 
Spring  Campany,  Ik. 

Leland  Ik.,  G.  H. 

Lenkurt  ElKtric  Ce. 

Leaz  Electric  ManufKturinf  Ce. 

Lewis  Spring  A  ManufKturinf  Ce. 
LiatM-Felk  Instrument  Ce.,  Ik. 

Littelfuae,  Ik. 

LeiKk  PrKlaiM  Ckb. 

LKd  ManufKturinf  Canmny 
LMthaa  MaaufKturiaf  Campany 
Lukke  Salat  CKperatien 
Lundey  AatKiatet 
Lust,  Henry  R. 

Mclataak  EnfiMeriag  LabKatKies,  Ik. 
MR  ManufKturinf  Cempany,  Ik. 

MKhlett  LabKatKies,  Ik. 

MagaecKd,  Ik. 

Magnetic  AmpliRert,  Ik. 

Mafnetic  Care  Ckr. 

Mafmtica,  Ik. 

MakepoKe  Campany,  0.  E. 

Maica  TmI  A  ManufKturinf  Cempany 
MKCMi  Inatrumenta,  Ltd. 

Marian  ElKtrical  Instrument  Campany 
Markam  MKhiM  Company 
Measurements  Cerperatiea 
Moko,  Ik. 

Mercaid  CKpKatiea 

Metal  Taatile  CKpKatiea 

Metals  A  CMtrala  CKp.,  General  Plate  Div. 

Methada  ManufKturinf  CKp. 

Micamald  Radia  CKpKatien 
Mice  Instrument  Ce. 

Mlcre-Circuita  Ce. 

Mid-West  Ceil  A  Trantlarmer  Ca. 

Miles  Renraducer  Ce.,  Ik. 

MillivK  Instrument  CKp. 

Mila  Radie  A  Electronics  Carp. 

Miniature  PrKitiea  Bearinzt,  Ik. 
Mlaaeapelit-Haneywell  Regulator  Ca., 
Industrial  DivitiM 
Mitchell  Industries,  Ik. 

Mitchell-Rand  Intulstiea  Ce.,  Ik. 

Model  Rectifier  CKp. 

Modelectric  Products  Carp. 

Molding  Corporation  of  Amorica 
MKkIo  ManufKturinf  Co. 

Multicoro  Solders,  Ltd. 

Multi-Metal  Ce. 

Mycalei  Cerperatien  of  America 
Mycalei  Take  Socket  Carp. 

National  CapKitK  Cempany 
National  Carbon  Campany  a  Div.  of 
Uaian  Carbide  A  Carbon  Carp. 

National  Company,  Ik. 

National  Eloctranics,  Ik. 

National  Maldito  Company 
National  Union  Radio  Ckr. 

National  VKnishod  Products  Carp. 
National  Vulcanizad  Fibro  Company 
Neo-Sil  CKparation 
Newark  ElKtric  Campany 
New  Hampshire  Ball  BeKings,  Ik. 

New  Hermes,  Ik. 

New  York  Transformer  Co.  Ik. 

Nay  Campany,  J.  M. 

Narrman  Laboratories,  Erast 
Northern  Radio  Company,  Inc. 

Dhmito  Mff.  Ce. 

Dhmweve  Company 

Dlympic  Metal  Products  Company,  Ik. 
Opad-Graen  Campany 
Drthan  Carp. 

Dstor  ManalKturinf  Co.,  John 
Pan  Amorican  Trado  Davolooment  Crnp. 
Panoramic  Radia  Products,  Ik. 
PKamount  Papor  Tuba  Ckr. 

Patent  Button  Ca.  of  TonMssea,  Ik. 
Patton-MKGuyor  Company 
Pennsylvania  Tsstiag  Laboratory 
Perfectlea  ElKtric  Co. 

Permaflui  CarpKatien 
Phale  Plutici  CKpKatien 
Philamaa  LabKatKies 
Phillips  Central  CarpKstlan 
Pickoriaf  A  Co..  Ik. 

Pii  ManufKturinf  Co.,  Ik. 

.  Plaaot  MaaufKturiaf  CKpKatian 
Plutaid  CKperatiM 
PelKad  ElMtreaics  Ckr. 

PelytKhnic  Rasearch  A  Develapment 
Campany,  Ik. 

Patter  A  Brumfield 

Patter  Instrument  Campany,  Ik. 

Precise  Measurements  Company 
PrMisiM  Metal  Products  Ca.  el  Malden 
PrMision  Paper  Tube  Ce. 

PrKisiaa  Rectifier  Ckr. 

Presto  RKKdinf  CarpKatien 


PradKt  Develapment  Cempany,  Ik. 
Pyrelerric  Ca. 

Guaker  City  CoK  WKks 
Radie  CKOS,  Ik. 

Radie  CKM'otion  at  America 
Radie  Materials  CKpKstiM 
Radie  RKoatK  Company.  Ik. 

Radia  ShKk  CKpKatien 
Rahm  Instruments,  Ik. 

RaytkoM  ManulKturing  Cempany 
Power  TuM  OivisiM 
Special  TuM  SKtian 
Reevas-HaNmM  CKuKatiM 
Reeves  lastrunwnt  CKpKatiM 
Reeves  SMaKraft  CKpKatiM 
Republic  Fail  A  Metal  Mills  iKKpKated 
ResisUKO  PrMKts  Ce. 

RickKdsM-Allea  CKpKatiea 
RiChKdsaa  Campany 
RHawell  CKpKatiea 
Robinson  Aviation,  Ik. 

Rabiasen  iKKporated.  Edward  E. 

Regan  RratMrs 
Randan  ManalKturinf  Ce. 

Renw  Cable  CKpKatien 
Retren  Mlf.  Ce. 

Rush  Wire  Stripper  Division,  Eraser 
Company,  Ik. 

Russell  A  Stall  Ca.,  Ik. 

Samuel  A  Co.,  Ik.,  i.  A. 

SanbKn  Company 

Scientific  ElKtric  Div.  of  “S"  CKrugated 
GuoKhod  Cap  Co. 

Servo  CKporation  of  Amorica 
Sorvomcchanisms,  Ik. 

Servo-Tak  PrMKts  Co. 

Sessions  ClKk  Co. 

Timor  DivisiM 
Tyniswitch  Division 
Sot  Screw  A  Mff.  Ca. 

Shallcrets  ManulKturing  Cd. 

Shaw  InsulatK  Ca. 

Sherman  Mlf.  Ce.,  H.  B. 

Sherren  Electrenics  Ca. 

Shura  Brothers,  Ik. 

Shunto  Meters 
Sigma  Instruments,  Ik. 

Signal  Engineering  A  MIg.  Ce. 

Sola  ElKtric  Ca. 

SKonsea  aad  Campany  Ik. 

SpKialty  Battery  Campany 
Speer  ResistK  Cerp. 

Spellman  Television  Co..  Ik. 
SpoKer-konnody  Laboratorios,  Ik. 

Sperry  Gyroscope  Campany 
SiKkpele  Carbon  Cempany 
Stainless,  Ik. 

StandKd  Ceil  Praducts  Ce.,  Ik. 

Standard  Crystal  Cempany 
Standard  Electric  Time  Ca. 

StandKd  Transformer  CoroKation 
Staver  Cempany  iKKporatod 
Steinor-lvos  Company 
Stevens  Arnold  IncorpKOted 
Stevens  ManulKturing  Company,  Ik. 
Stewart  Mff.  Carp.,  F.  W. 

StupKofl  Ceramic  and  ManulKturing  Ca. 
Sun  Radia  A  Electronics  Co..  Ik. 

Superior  Electric  Ce. 

Superior  Tube  Cempany 
Switchcraft.  Ik. 

Sylvania  ElKtric  PredKts,  Ik. 

Electrenics  Division 
Radia  Division 
Syncor  Praducts  Ca. 

Taylor  Tubes,  Ik. 

Technical  AppliaKO  Ckr. 

Technicraft  Labarateries  IncarpKated 
Talechron,  Ik. 

Teletranics  Labaratary,  Ik. 

Teles.  Electric-Acoustic  DivisiM  ' 

Tel  D-Tube  Corporatian  ef  America 
Tel-Rad  Mfg.  Ca..  Ik. 

Tenney  Engineering,  Ik. 

Tensolite  Insulated  Wire  Ce.,  Ik. 

Terminal  Radia  Corporation 
Thomas  A  Skinnor  Steal  PrMucts  Co. 
Thompson  Products,  Ik. 

Thar  Ceramics,  Ik. 

Times  FKSimiie  Carperatlan 
Titefles.  Ik. 

TrM  Television  Carp. 

Transicail  Cerperation 
Truwon  Steel  Company 
Tung-Sal  Lamp  Works,  Ik. 

Tumor  Company,  Tho  - 
Unimai  Switch  Div.  of  the  Masson 
Corporation,  W.  L. 

Union  Electric  Products  Ce. 

United  Condenser  Carp. 

United  Electranict 

United  ManufKturinf  A  Service  Ca. 

United  States  Electrenics  CKpKatien 
United  States  Gasket  Ce. 

United  States  Testing  Company,  Inc. 
United  Transfarmor  Co. 

Univorsal  ManufKturinf  Company,  lu. 
University  Loudspeakers.  iKKpKStod 
VKtor  ElectrMic  Company 
Voctran,  Ik. 

VietKoen  Instrumont  Co. 

Victory  Enginooring  CorpKatiM 
Valkort  Metal  Stampings  Ik.,  lekn 
Vulcan  ElKtric  Campany 
Walker  Cempany,  Geerge 
Waltham  Herelagical  CerpmatiM 
WKd  LeonKd  Electric  Ca. 

Waterman  PrMucts  Ca.,  Ik. 

Webster  Spring  Cerpmatian 
Westinghause  ElKtric  CKpKatien 
Weston  Electrical  Instrument  CKpKStiM 
White  Dental  Mff.  Cempany,  S.  S. 

Wilder  Mff.  Ca..  Ik. 

Wilker  Products  Ik. 

Winchostar  Electranica  IncorpKatM 
WKkshap  AssKiatos.  Ik. 

York  Co..  Ik..  Dtto  H. 

ZophK  Mills,  Ik. 


m 

■ 


FIG.  1 — Wiaa  bridq*  arianfcmant  ior 
dUtorllon  inMUur«B*iit.  Arranqcmtnl 
pannits  both  input  and  output  to  bo 
qroundsd  and  iacludos  coUbratien 


frequency  signal.  It  is  presumed 
the  oscillator  is  substantially  free 
of  distortion  otherwise  the  oscil¬ 
lator  distortion  must  be  determined 
.separately.  The  Wien  bridge  is 
adju.sted  to  eliminate  the  funda¬ 
mental  and  the  residue  is  indicated 
on  a  cathode-ray  oscilloscope,  pref¬ 
erably  with  a  two-stage  vertical 
amplifier. 

The  bridge  may  be  constructed 
from  a  pair  of  ganged  volume  con¬ 
trols  but  due  to  slack  in  the  shaft  it 
would  be  better  to  use  a  pair  of 
ganged  controls  with  accurate 
tracking.  Passable  results  were 
obtained  from  a  pair  of  carbon 
volume  controls  but  a  lot  of  head¬ 
aches  disappeared  when  a  pair  of 
precision  resistors  were  sub.sti- 
tuted. 

The  particular  values  of  bridge 
elements  were  chosen  for  measur¬ 
ing  outputs  of  low-impedance  audio 
amplifiers  at  about  a  16-ohm  level. 
The  bridge  as  shown  will  impose 
negligible  load  under  such  circum¬ 
stances.  The  variable  elements  are 
of  such  value  that  wire-wound  units 
are  feasible. 

The  output  transformer  super¬ 
poses  its  own  distortion  but  this 
occurs  after  the  fundamental  has 
been  eliminated  and  the  added  dis¬ 
tortion  is  of  low  order.  If  the 
transformer  has  excessive  leakage 
inductance  it  will  attenuate  the 
higher  distortion  components.  To 
detect  high-order  distortion  at  high 
frequencies  the  transformer  should 
be  a  good  one. 

In  detecting  harmonic  distortion, 
the  residue  after  balance  will  con¬ 
tain  all  distortion  components.  The 
shape  of  the  curve,  the  sharpness  of 
any  kinks  and  so  forth,  will  indi¬ 
cate  the  presence  of  high-order  dis- 


176 


September.  1951  —  ELECTRONICS 


OiACCT 

pRoec 


OmeCT  ^AOBC 


Mow  ***"  '^'*'*'**''  VojtOhmysf 

...the  WV-77A 


V  Meter  electronically  protected 
against  burn-out. 

V  Metal  case  shielding  .  .  .  extra 
stability  in  rf  6elds. 


An  all-electronic  ac-operated  vacuum-tube  volt-ohmmeter  by  RCA 
ONLY  $47.50. 

Includof  DC  prob*,  AC  diroct  prob*  and  cable,  ground  load,  and  alligator  clip. 


/  Accurate  laboratory  calibration. 


Important 


features . . . 


Check  these 


For  all  regular 
measurements 
and  specialized 
measurements 
as  illustrated. 


MEASURES  DC  VOITS  .  .  .  Mch 
os  .Killoter  grid  bias.  On.- 
magohm  rasister  in  grob.  pro- 
vwits  circuit  iMding. 


MEASURES  AC  VOITS  .  . .  tucb 
at  signal  v.ltog.  on  plat,  at 
at  tube. 


MEASURES  RESISTANCE  .  .  . 
such  at  l.ahag.  In  caupling 
capacitor  up  to  1000  magohms. 


t/  Sturdy  200.niicroatnpere  meter 


movement. 


t7  Carbon-hlm  1  %  multiplier  re- 
sistors  . . .  dependability  plus. 

t/  Zero-center  scale  ...  for  dis. 
criminator  alignment. 

y  Frequency  response  flat  from 
30  cps  to  approximately  3  Me. 

/  High  ac  input  resistance  for 
greater  accuracy. 

V  Constant dc input  resistance... 
1 1  megohms  on  all  scales. 

d  Negative  feedback  circuits  for 
greater  over-all  stability. 

tf  Ohms  cable  always  positive . . . 
for  quick  leakage  measure¬ 
ments  of  elearolytic  capacitors. 

d  Polarity  reverse  switch  .  .  . 
eliminates  cable  switching. 

/  a  3  jg  over-all  accuracy  on  dc 
scales,  and  a  3  X  on  ac  and  — dc 
scales. 


The  RCA  WV.77A  VoltOhmyst*  provides 
the  ext.-a  features  you  have  tried  to  find  in  an 
inexpensive  VTVM.  Using  tf  e  famous  Volt¬ 
Ohmyst  electronic  bridge  circuit,  200-micro- 
arapere  meter  movement,  and  carbon-film 
multiplier  resistors,  the  WV-77A  incorpo¬ 
rates  features  you  would  expect  tofindonly  in 
more  expensive  instruments.  Sturdily  built . . . 
calibrated  against  laboratory  standards  .  .  . 
and  backed  by  a  12-month  warranty  . . .  the 
WV-77A  has  the  durability,  versatility,  and 
accuracy  to  please  discriminating  customers 
such  as  service  technicians,  engineers,  ama¬ 
teurs,  and  military  personnel. 

As  a  DC  VoHmolar  it  measures  dc  from 
O.OS  volt  to  1200  volts  in  five  ranges.  Uses 
1 -megohm  resistor  in  isolating  probe;  probe 
has  less  than  2-uuf  input  capacitance.  Has 
1 1  -megohm  input;  useful  for  measuring  high- 
resistance  circuits  such  as  oscillator,  dis¬ 
criminator,  and  avc. 

As  an  AC  VeHmotar  it  measures  ac  from 
0.1  volt  to  1200  volts  rms  in  five  ranges. 


Uses  high-impedance  diode  tube  as  signal 
rectifier.  Frequency  range  is  more  than  ade¬ 
quate  for  measurement  of  power  line,  audio, 
and  ultra-sonic  frequencies. 

As  a  wide-range  Ohmmeter  the  WV-77A 
measures  resistance  from  0.2  ohm  to  I 
billion  ohms  in  five  ranges.  Requires  only 
1.3-volt  battery  as  burn-out  protection  in 
measuring  such  low-power  elements  as 
banery-type  tube  filaments. 

The  all-new  RCA  WV-77A  VoltOhmyst 
comes  completely  equipped  with  probes  and 
cables  as  illustrated.  For  complete  details,  see 
your  RCA  Test  Equipment  Distributor  today 
...  or  write  to  RCA,  Commercial  Engineer¬ 
ing,  Section  42  IX,  Harrison,  N.  J. 

Accessorias  Availabla  on  Order 

The  WG-289  High-Voltage  Probe  and  WG- 
206  Multiplier  Resistor  extend  the  dc  range 
of  the  WV-77A  to  30,000  volts. 

TheWG-264  Crystal-Diode  Probe  extends 
frequency  range  of  the  WV-77A  to  230Mc. 


Available  from  your 
RCA  Test  Equipment 
Distributor 


RADIO  CORPORATIOM  of  AMERICA 

mr  MAmmisom.  m.j. 


I 


t 

I 


1 


ELECTRON  ICS  —  Sepfmber,  1 95 1 


177 


The  ^‘Competitor”  Model  60X 

A  new  low  priced  crystal  desk  and 
hand  microphone  for  economical  re¬ 
cording  and  sound  systems,  amateurs, 
dictation  machines. 

Response:  70  -  7000  c.p& 

Level:  52  db  below  1  volt/dyne/sq.cm. 


The  Dependable  33X-33D 

A  general  purpose  microphone  that 
offers  high  quality  performance  at 
medium  cost. 

Model  33X  Crystal 
Response:  50  -  9000  c.p.s. 

Level:  52  db  below  1  volt/dyne/ 
sq.cm. 

Model  33D  Dynamic 
Response:  30  -  9000  c.p.s. 

Level:  54  db  below  1  volt/dyne/ 
sq.cm,  at  high  impedance. 


The  Professional  Model  U9S  Dynamic 

A  rugged  reliable  microphone.  4  im¬ 
pedances  at  your  fingertips.  A  smooth 
performer  at  all  impedances  and  fre¬ 
quencies. 

Response:  40  -  9000  c.p.s. 

Level:  52  db  below  1  volt /dyne/sq.cm, 
at  high  impedance. 


THE  TURNER  COMPANY 

905  17lh  SnvM  N.E-  Cedar  taptdi,  lewa 
y  In  Canada: 

it  Canodian  Martoni  Company,  Toronto, Ontario  and  Sranrko* 

I  Export: 

_ Ad.  Aorlomo,  Inc.,  19  Sroad  Stroot.  Mow  York  4,  N.Y. 


The  Aristocrat  Model  SOD 

The  world's  finest  dynamic.  For  TV,  FM,  AM. 
Recording,  public  address  and  broadcast.  Lab¬ 
oratory  calibrated.  No  closely  associated  auxi¬ 
liary  equipment  required. 

Response:  50  -  15,000  c.p^.  flat  within  t  2V4  db. 
Level:  56  db  below  1  volt  dyne/sq.cm,  at  high 
impedance. 


Cryrtolt  licofiftod  unrior  potonts  of  Ifto  irwrii  Povolopmont  Compony 


BY  TURNER 

OlIALITY  that  speaks  for  ItsoH 


In  every  sound  application 


The  Bobbin  Type  Coils  shown 
below  ore  port  of  a  complex  air¬ 
craft  instrument  assembly.  No 
larger  than  your  little  fingernail, 
these  tiny  coils  ore  mounted  on  a 
common  core  and  activate  three 
indicator  needles  Vithin  the  some 
dial.  Extreme  assembly  care  and 
microscopic  inspection,  at  Coto, 
assure  perfect  operation  under 
adverse  flying  conditions. 


When  you  need  electrical  coils, 
why  not  take  advantage  of  34 
years  of  experience,  engineering 
competence,  and  modern  produc¬ 
tion  facilities.  Coto  coils  are  built 
for  you,  to  your  specifications. 


COTO-COIL  CO  .na 


coil  SPECIALISTS  SINCE  1917 
65  PAVILION  AVE 
PROVIDENCE  S.  R I 


r 
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KtoHelipot 


If  U*$  a  tough  potentiometer  problem^  bring  it  to  llllll|IUI 

—for  Hdipot  hot  focUitiM  and  know-how  onoqoonod  io  tho  iodottry  (or  mots-prodocinQ 
procnion  potentiometers  with  advanced  operating  and  eloctricol  feataret. 

This  recently-developed 'Model  J' Helipot,  (or  eumple,  combinas  several  revolntionary  ad¬ 
vancements  never  belore  avoHable  in  Hm  potentiometer  (ioM... 


Prodse  Mechanical  Caocantriclty 

Modern  servo  mechanisms  and  c  tmputer 
hook-ups  require  high  mechanical  precision 
to  insure  uniform  accuracy  when  connected 
to  servo  motors  through  close-tolerance  gears 
and  couplings. 

In  the  “Model  J,”  close  concentricity 
between  mounting  surface  and  shaft  is  as¬ 
sured  by  a  unique  mounting  arrangemenL 
The  unit  can  be  aligned  on  either  of  two 
wide-base  flange  registers  and  secured  with 
three  screws  from  the  front  of  the  panel . . . 
or  it  can  be  secured  with  adjustable  clamps 
from  the  rear  of  the  panel  to  permit  angular 
phasing.  Or  if  preferred,  it  can  be  equipped 
with  the  conventional  single-hole  bushing 
type  of  mounting. 

Id  addition  to  accurate  mounting  align¬ 
ment,  exact  rotational  alignment  is  assured 
by  the  long-life,  precision-type  ball  bearings 
upon  which  the  shaft  rotates.  Precise  initial 
alignment  coupled  with  negligible  wear 
mean  high  sustained  accuracy. 

Higb  lloetrical  Accwrocy 

Helipot  products  have  long  been  noted 
for  their  unusually  high  electrical  accuracy 
and  the  “Model  J“  embodies  the  latest  ad¬ 
vancements  of  Helipot  engineering  in  this 
6eld. 

For  example,  tap  connections  are  made 
by  a  new  Helipot  welding  technique  wherebf 


the  tap  is  connected  to  only  ONE  turn  of 
the  resistance  winding.  This  unique  process 
eliminates  “shorted  section"  problems! 

High  linearity  is  also  assured  hy  Heli- 
pot’s  advanced  production  methods.  Stand¬ 
ard  “Model  J"  linearity  accuracies  are  guar¬ 
anteed  within  ±0.5%.  On  special  order,  ac¬ 
curacies  to  ±0.15%  (capacities  of  5(X)0 
ohms  and  up)  have  been  obtained. 

■all  iaarlag  Coastrwctloa 

The  shaft  of  each  “Model  J"  is  care¬ 
fully  mounted  on  precision-type  ball  bear¬ 
ings  that  not  only  assure  sustained  rota¬ 
tional  accuracy,  but  also  provide  the  con¬ 
stant  low-torque  operation  so  essential  for 
servo  and  computer  applications.  Starting 
torque  u  only  %  of  an  inch-ounce  ( ±  .25  in.- 
01.)  —running  torque,  of  course,  is  even  less. 


■— « - » — «  _ 

When  using  the  “Model  J”  in  ganged 
multiple  assemblies,  each  section  can  be 
independently  phased  electrically  or  me¬ 
chanically —even  after  installation  on  the 
panel  — by  means  of  hidden  internal  clomps 
controlled  from  outside  the  bousing.  Phas¬ 
ing  is  simple,  quick,  aceuratel  ' 

IWass-Aredactlon  tcaoaoiias 

In  addition  to  its  many  other  unique 
features,  Helipot  engineers  have  developed 
unusual  techniques  that  permit  mass-prodno- 
tion  economies  in  manufacturing  the  “Model 
J”.  Actual  price  depends  upon  the  number 
of  taps  required,  special  features,  etc. . . . 
but  with  all  its  unique  features,  you  will 
find  the  “Model  J”  very  moderate  in  cost.* 

WIda  Chaleo  of  Designs 

The  “Model  J"  Helipot  is  available  in 
a  wide  selection  of  standard  resistance 
ranges-50,  1(X>,  1,(X)0,  5,000,  10,000,  20,000, 
30,000  and  50,000  ohms ...  in  single-  or 
double-shaft  designs , . .  with  choice  of  many 
special  features  to  meet  virtually  any  re¬ 
quirement  within  its  operating  fleld. 


*WrMa  for  iollalla  107  which  gives  ceoiplete  dofo  oad 
price  lafermotlaa  on  the  varsoHIo  "Modal  J"  HeNpotl 


THE  IICIIUUI  CORPORATION 

South  .raaadena  2,  California 

fWd  OMces.-  isiSse.  New  Yevk.  Fhiladelphia,  ■echeiter,  Cisvelead.  DeWeil,  Chlsogsb  St  leels. 
Us  Aegsiss  end  fort  Myers.  Werldo,  fapert  Ageetw  ftelheei  Ce..  New  Verfc  It,  New  Terh. 
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&  ELECTRONICS  CORP. 

200  GREENWICH  STREET  NEW  YORK  7  N  Y 


TUBES  AT  WORK  (cmtinucd) 

tortion  and  the  amplitude  of  the 
lowest-order  harmonic  can  be  meas¬ 
ured  or  estimated. 

Without  any  additions  except 
that  of  a  second  oscillator,  the  de¬ 
vice  can  be  used  to  indicate  modula¬ 
tion  distortion.  The  bridge  is  bal¬ 
anced  for  one  of  the  frequencies, 
say  the  lower,  and  the  envelope  of 
the  other  frequency  examined.  A 
sausage-like  pattern  indicates  the 
presence  of  intermodulation  and  a 
little  calculation  will  serve  to  de¬ 
termine  the  magnitude  in  appro¬ 
priate  units. 

In  available  components,  even 
precision  elements  will  not  track 
perfectly  but  mistracking  of  the 
variable  elements  may  be  compen¬ 
sated  for  by  the  variable  resistor  in 
the  nonreactive  arms  of  the  bridge. 
It  has  been  possible  to  get  a  balance 
of  sufficient  accuracy  to  measure 
0.3-percent  distortion  to  an  ac¬ 
curacy  of  the  order  of  5  percent. 

The  Wien  bridge  attenuates  not 
only  the  fundamental  (to  null)  but 
also  attenuates  the  distortion  com¬ 
ponents  to  .some  extent.  If  consid¬ 
erable  precision  of  the  numerical 
value  of  distortion  is  desired  it 
would  be  necessary  to  calculate  the 
attenuation  of  the  bridge  for  one  or 
more  of  the  residue  frequencies. 
Thus,  if  distortion  figures  are  to  be 
compared  with  tho.se  obtained  by 
other  methods  of  measurement, 
some  corrections  may  be  applicable. 
If,  however,  the  results  are  to  l>e 
comparative  and  the  device  de¬ 
scribed  is  the  only  method  to  be 
used,  one  can  get  a  very  accurate 
1  relative  figure  of  merit  without  any 
corrections. 


FAST,  EXPERT 
ACTION 


MILO'S  stock  of  radicnetectronic  parts,  tubes  and 
equipment  is  enormous!  If  you  have  been  searching 
far  and  wide  for  some  elusive.  urgently>needed 
materials,  you  are  practically  sure  to  find  it  here  at 
MILO -for  MILO  stocks  everything!  Consolidate 
your  purchases  with  a  single,  dependable  source  of 
supply  such  as  ours  and  save  yourself  invaluable 
time,  money  aiKi  effort. 

LARCE  TECHNICAL  STAFF 

-  ENABLES  MILO  TO  OFFER 

"PERSONAL  SERVICE"  to  EACH  ACCOUNT 

One  of  the  many  reasons  for  MILO’s  efficient  service 
to  customers  is  that  we  assign  a  highly  specialtred 
sales  eitgineer  to  each  account.  Thus,  each  inquiry 
or  order  from  your  firm  is  cleared  through  this  staff 
member  who  L^omes  personally  familiar  with  your 
Arm's  requirements. 

STANDARD  AOVflTISiO  BRANDS 

MILO  stocks  the  complete  lines  of  products  of  over 
200  of  America's  leading  electronic  equipment 
manufacturers.  No  matter  what  your  need.  MILO 
has  It! -or  can  obtain  it  with  surprising  speed 


,BEekman  3-2980 
ISJRUNK  LINES 

-Wwaitiifil - 


200'  GREENWICH  STRRT 
NEW' YORK-r;  N.  Y. 


WHOLESALE  PRICES 


—  Sam*  os  "Direct-Factory"  Prices 

(in  meti  instances) 

MILO  serves  the  needs  of  countless  hundreds  of 
industrial  Arms  throughout  the  nation,  plus  research 
-laboratories,  schools,  colleges,  government  agencies, 
broadcast  stations,  public  utilities,  railroads,  tele¬ 
phone  and  telegraph  companies,  airlines,  oil  and  gas 
reAnenes.  textile  mills,  plastic  mfrs..  etc  Your  Arm. 
too.  will  receive  the  lowest  prevailing  wholesale 
prices. 


MILORADIO-WUX.^  Y. 


Our  staff  M  geared  to  render  fast,  efficient  service, 
orders  generally  being  shipped  within  hours  of 
receipt  MILO  ships  everywhere-via  railway  ex¬ 
press.  parcel  post,  air  express,  motor  freight,  railroad 
or  ocean  steamer.  Try  our  service  when  you  are  next 
pressed  for  time. 


Hiyh  Fidelity 

As  this  device  wa.s  built  to  evalu¬ 
ate  audio  equipment  in  the  so-called 
high-fidelity  class,  a  word  about 
measurements  of  such  equipment  is 
in  order.  Most  amplifiers  will  show 
fairly  low  distortion  at  400  cycles. 
The  good  amplifier  is  distinguished 
from  the  mediocre  or  poor  ampli¬ 
fier  by  harmonic  tests  at  many  fre¬ 
quencies  and  particularly  at  ex¬ 
tremely  low  frequencies.  As  the 
low  C  of  the  pipe  organ  (C.)  is  32.7 
cycles  and  this  should  normally  be 
considered  as  part  of  the  desired 
spectrum  and  as  power  from  the  C, 
Bourdon  pipe  is  very  large,  distor¬ 
tion  at  and  below  that  frequency 


Write  today  on  your  company  letterhead 
for  your  free  copy  of  our  mauive  buying 
guide-an  invaluable  aid  in  your  purchas¬ 
ing  Over  1000  pages  crammed  full  with  ^ 
information  on  the  industry's  leading  ^ 
products,  completely  illustrated,  includ-  ^ J 
ing  prices  and  technical  specifications  ia 
Address  Dept.  SE.  // 


TW^X-NYl-1839 


MlLOlECTRO,.N.'Y. 
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^  Production  of  AISiMog  Toch- 
nical  Ceramic*  during  1951  hot 
been  greatly  increased  by: 


a.  Installation  of  new  rotary 
presses  and  new  large  high 
speed  automatic  presses  and 
auxiliary  equipment. 


b.  The  development  of  mul¬ 
tiple  impression  dies  which  pro¬ 
duce  many  pieces  at  each 
stroke  of  the  pres*. 


c.  The  perfection  of  sintered 
carbide  dies  made  in  Ameri¬ 
can  lava  Corporation's  die 
shop,  which  result  in  far  long¬ 
er  runs  with  less  "down"  time 
for  die  replacement  or  repair. 


d.  The  design  and  production 
of  exclusive  special  purpose 
machinery  for  specific  require¬ 
ment*  of  our  industry. 


e.  Bringing  into  full  production 
a  complete  new  plant. 


Large  as  our  1 95 1  production  goins  hove  been,  they  hove 
not  enobled  us  to  keep  pace  with  the  unprecedented  de¬ 
mand  for  AISiMag  Custom  Made  Technical  Ceramics.  But 
if  you  will  be  patient  with  us  just  a  little  longer  we  should 
soon  be  able  to  meet  almost  ony  requirements  and  any 
reasonable  delivery  date.  Complete  new  plants  and  pro¬ 


duction  facilities  should  be  available  near  the  time  you 
read  this  advertisement.  •  This  has  been  planned  so  care¬ 
fully  and  training  programs  hove  been  under  way  so  long 
that  we  feel  confident  the  increased  production  will  be  fully 
up  to  our  highest  standards  and  maintain  our  reputation 
for  delivery  on  specification  and  at  the  promised  time. 


AMERICAH  LAVA  CORPORATIOR 

50TH  YEAR  or  ceramic  icAOitSHif 
CHATTANOOGA  5,  TENNESSEE 


To  ift’t  the  best  in  your  products  write 
DUMONT  into  your  jp^ci/icacioos. 


electric  corp. 


0  2a  40  eo  lOO  1^0  140  160  J80  lat 

Temperature  (°C) 


PHYSICISTS 


I^HE  Aerophysici  &  Atomic  Enorqy 

Roiearch  DiTition  oi  North  Amorl- 
can  ATlation.  Inc.  cMon  imparolUIod 
opportunitioa  in  Rosoorch.  Devolopmont. 
Dotign  and  Toit  work  in  tho  iioldn  oi 
Long  Ronge  G\iided  Missiles.  Automotlc 
night  and  Fire  Control  Equipment  and 
Atomic  Energy.  Well-quaUiied  ongt 
neers,  designers  and  physicists  urgently 
needed  lor  all  phases  oi  work  In 

Supersonic  Aerodynamics. 

Preliminary  Design  &  Analysis. 

Electronics. 

Electro-Mechanical  Derlces. 

Instrumentation. 

Flight  Test 

Norigatlon  Equipment. 

Controls. 

Servos. 

Socket  Motors. 

Propulsion  Systems. 

Thermodynamics. 

Airlrome  Design, 

Stress  &  Structiues. 


Salaries  Commensurate  with 
training  &  experience. 

Excellent  working  conditions. 
Finest  iadlities  ond  equipment. 
Outstanding  opportunities 
lor  odvoncemenL 

Write  now  —  Give  complete  resnme  of 
education,  bockgronnd  and  experience 


PERSONNEL  DEPT. 
AEROPHYSICS  t  ATOMIC  ENERGY 
RESEARCH  DIVISION 

NORTH  AMERICAN  AVIATION 

INC. 

12214  LAKEWOOD  BLVD. 
DOWNEY,  CALIFORNIA 


308  DYCKMAN  ST.  NEW  YORK  34,  N.  Y. 


POWER 

VERSATILITY 

QUALITY 

PERFORMANCE 


A  Quality  Relay 


HERE  ARE  THE  FACTS  AND  HGURES: 


I  Ik-  ik-w  AIlK'd  PK  Relay  is  ile- 
sif;ned  to  offer  versatility  in  a 
power  ^relay  where  (juality  and 
low  lost  are  factors.  Resides  sta- 
hilits  in  operation  its  reliability 
.illows  a  rany;e  in  applications 
from  hif;h  ipiality  instruments  tt) 
sending  machines.  The  PKl'  relav 
svill  compK  with  I  ndc rw riters’ 
l  aboratories  requirements  and  can 
also  be  supplied  hermetically 
sealed. 

Bulletin  PK  gives  complete 
details.  Send  for  your  copy 
today. 

He  sure  to  seiul  for  your  copy  of 
■Mlicd  s  Relax  (luixle.  It  j;i'es  the 
enjjineerini;  d.ita  for  2“^  Allied 
relax s  m  .1  loiuise  tabul.ir  form 
for  e.isx  reference. 


CONTACTS:  10  amp.  standard.  24  volts  O.C.,  115 
volts  A.C. 

IS  amp.  contacts  available. 

SENSITIVITY:  D  C.;  4  pole  15  wotts 
2  pole  .7  watts 
A.C.:  4  pole  5  volt  amperes 
2  pete  2.5  volt  amperes 
Can  also  be  furnished  in  6  pole  AC 
and  DC  up  to  4000  Ohms. 

COIL:  To  115  volts  D  C.,  230  volts  A.C. 

NOMINAL  HEAT  RISE:  D.C.  30’C  obove  room  ambient 
A.C.  45 ^C  above  room  ambient 


MAX.  INPUT  FOR  85°  RISE:  D  C  5  watts 

A.C.  11  volt  amperes 


MOUNTING:  Base  or  end  mounting 
WEIGHT;  4.5  ox.  4  P.D.T. 

WEIGHT  HERMETICALLY  SEALED:  7  7  ox. 

DIMENSIONS:  Open  Reloy— 2y.s-.  I'/,-.  2'/.*- 
Sealed  Relay— 3'/i",  I'/x",  2Vis’ 

Overall  Mounting  Flange— 3'/i' 

Center  to  Center  Mounting  Holes- 2"/it 


ALLIED  CONTROL  COMPANY,  INC.  2  EAST  END  AVENUE,NEWYORK21,N.Y 
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for  Uninterrupted  Communications 
across  OCEANS  and  CONTINENTS... 


Whether  your  problem  it  uninterrupted  communkotlon  half¬ 
way  around  the  world  ...  or  only  100  miles  .  .  .  ANDREW 
offers  you  (1 )  a  world-wide  reputation  of  reliability  and  (3) 
the  convenience  of  obtaining  all  necessary  equipment  from 
one  dependable  source. 

•  Receiver  Coupling  Unit  efficiently  distributes  the  output  of  one  antenna 
among  as  many  as  10  receivers.  Interaction  between  receivers  is  held  to  neg¬ 
ligible  levels.  Power  gain  is  approximately  unity  (Odb)  over  the  entire  range 
of  operation.  A  4-channel  unit  is  also  available. 

•  Rhombic  Receiving  Antenna  Kit  contains  in  one  "package"  everything  you 
need  for  an  antenna  except  poles. 

•  Transmitting  antennas  available  on  special  order. 

e  Rhombic  Antenna  Coupling  Transformer  is  a  broad  band,  low  loss  unit 
which  matches  the  balanced  impedance  of  the  rhombic  to  the  unbalanced  im¬ 
pedance  of  a  coaxial  line. 

e  Transmitting  Rhombic  Tuning  Units  for  single  or  multiple  frequencies  are 
available  on  special  order. 


for  Rapid,  Frequent  Changes  In 

COAXIAL  CIRCUITS... 

•  (a)  Coaxial  Patch  Panel  has  24  jacks.  Fits  19’  relay  rack.  Facilitates 
switching  coaxial  circuits. 

e  (b)  ANDREW  Coaxial  Jacks  and  Plugs  are  simple  to  install.  No  soldering 
through  a  window.  Just  remove  one  screw,  slide  the  sections  apart  and 
solder. 


WORIO  S  URGEST  ANTENNA  EQUIPMENT  SOCIALISTS 

IRtNSMISSION  IIRES  FOR  IM  FM  TV  •  ANTENNIS  •  IIIECTIIRAl  ANTENNA  EIIIPMENT 
ANTENNA  TININt  NNITS  •  TIREI  lICNTINt  EIIIPMENT 


TUBES  AT  WORK  (continued) 

should  be  determined.  Sometimes 
wind  noise  will  produce  subsonic 
amplitudes  that  will  cause  serious 
audible  intermodulation  di.stortion. 
It  appears  that  distortion  measure¬ 
ments  should  be  made  down  to  fre¬ 
quencies  where  the  response  is 
down  10  db  or  more.  It  is  at  low 
frequencies  where  the  exciting  cur¬ 
rent  of  an  output  transformer 
creates  maximum  distortion  which 
will  in  turn  cross  modulate  higher 
frequencies. 

Not  intended  to  compete  with  the 
distortion  analyzers  which  are 
marvels  of  speed,  accuracy  and  con¬ 
venience,  the  present  offering  is 
suggested  as  a  low-cost  device  for 
use  where  occasional  distortion  data 
must  be  obtained  but  where  the 
investment  in  more  elaborate  equip¬ 
ment  is  of  questionable  justifica¬ 
tion.  The  device  is  capable  of  yield¬ 
ing  valuable  information  and  has 
the  advantage  that  the  results  are 
pictorial  rather  than  merely  numer¬ 
ical.  Qualitative  indications  of 
small  magnitudes  of  high-order  dis¬ 
tortion  are  evident  even  in  the  pres¬ 
ence  of  large  quantities  of  low- 
order  distortion.  As  it  is  becoming 
apparent  that  a  few  hundredths  of 
a  percent  of  high-order  distortion 
is  more  irritating  than  several  per- 
c?nt  of  low-order  distortion,  the 
pictorial  repre.sentation  of  the  dis¬ 
tortion  residue  may  be  considerably 
more  valuable  than  a  mere  numer¬ 
ical  value  representing  total  distor¬ 
tion. 


Operation 

The  signal  to  be  measured  is  con¬ 
nected  to  the  IN  terminals  and  a 
cathode-ray  oscillo.scope,  prefer¬ 
ably  with  two-stage  vertical  ampli¬ 
fier,  is  connected  to  OUT  terminals. 

The  bridge  is  balanced  by  rotat¬ 
ing  the  main  dial  while  watching 
the  screen.  When  a  minimum  is 
obtained,  the  secondary  balance  is 
adjusted  for  a  further  minimum. 
With  a  little  practice  both  controls 
are  operated  simultaneously  to  ob¬ 
tain  final  null  of  the  fundamental. 
The  residue  is  observed,  then  the 
calibration  switch  is  thrown  to 
CALIBRATE  position  and  the  cali¬ 
brated  attenuator  is  rotated  until 
the  fundamental  is  about  the  .same 
size  on  the  screen  as  the  residue 
was  at  the  fundamental  null.  The 
number  of  db  plus  a  calculated  or 
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This  new  and  improved  VARIAC  Speerl  Control  Features: 


Setinlum  Rectilltr  —  no  waiting  for  vacuum 
lube  to  warm  up  —  not  necessary  to  'idle' 
rectifier  for  instant  starting  —  much  less 
heat  —  practically  indefinite  life  under  ordi¬ 
nary  operating  conditions  —  at  least  15,000 
hours  rectifier  life  for  continuous  duty  in  am¬ 
bient  temperature  of  40  deg.  C. 

SUndiril  1/3  H  P  Compound  or  Shunt  Wound  Motors 

—  either  can  be  used  —  no  derating  required 

Instant  Startini  —  Extra -Fast  Stoppinp  —  dy¬ 
namic  braking  —  reverse  and  dynamic  brak¬ 
ing  require  no  auxiliary  equipment  —  single 
••FOKll'A  RD",  "STOP"  and  "REVERSE" 
switch  conveniently  located  on  control  box 

Continuously-Variabli  Speed  Range  down  to  zero, 
at  constant  torque 

Netlifible  Torque  Pulsation  —  armature  current 
practically  ripple  free 


Eicellent  Regulation  —  essentially  that  of  the 
motor  itself 

Quick  Starting  Under  Heavy  Loads  —  very  large 
short-time  overload  capacity  —  lime-delay 
magnetic  circuit  breaker  protects  motor  and 
control  from  damage  from  stalls 

Micro-Switches  can  be  used  as  limit 
devices  —  not  necessary  to  break  the  \ 
d-c  armature  current  *  •  ».• 

Rugged  and  Compact  Construction  —  all  ^  y,- 

control  equipment  and  circuits  in 
cne  small,  rugged  box  —  easily  in- 
stalled  by  any  shop  electrician  —  es- 
sentially  maintenance  free  —  box 
and  control  readily  mounted  on  ma-  ■  ■  - 
chine  to  be  controlled  —  plug-jack  j-,  I 
connections  simplify  wiring  —  unit 
may  be  removed  from  box  without 
disturbing  wiring 


Type  1700 -B  Variac  Speed  Control,  105-125  v, 
60  cycles.  ...  .  S165JI0 

Type  BC46AB29  G.  E.  1/3  hp  semi-enclosed 
1750  rpm  motor,  115  v,  dc,for  use  with  Type 
1700-B  VA  RIA  C  Control .  45.79 


The  Type  ITOO-B  VARIAC  Spwd  Con- 
trol  roount«d  on  toroldUl  win<linc  m*- 
'  chlfM.  NoU  compftctiMM,  scrwwniHty 
of  tpood-cootrol  koob  and  motor  eootrol 
■wluh. 


ELECTRONICS  — Sepfe/nber,  1951 


another  New\^ (^A\  \\}(^^  speed  control 

for  Vz  h.p.  D-C  motors  operating  from  A-C  lines 


•*ir 


mSj-Hr 


Selenium  Rectifier  Compact  Construction  Moderate  Price 


We  talk  your  Lan^ii^ 
when  it  comes  to  making 

HOUSING  f 


SlN'lX  the  of  the  last  war,  we*ve  »ucce»«- 

fully  ttupplUnl  cabinet^*  control  aH»embliefi«  chaHsis  and 
feiimilar  equipment  to  many  of  the  nationV  major  defense 
manufacturers.  So  there*ft  no  wasted  motion  when  we  talk 
over  your  sul>-contract  rcquirements^we  talk  your 
language!  If  we  ran  build  the  equipment  you  need,  our 
engineers  know  how  to  translate  blue  prints  into  deliveries  in 
the  minimum  time  and  with  minimum  attention  on  your  part. 
And  of  course  we  pride  oursebes  in  quality  of  tcork  al»ovc 
all  els4*.  #  Complete  information  on  our  facilities  and 
capacity  is  yours  f«>r  the  asking. 


cAcc^i/ve/re  oe  w/ee  us  rooAi! 


CORRY-JAMESTOWIV  MFG.  CORP. 

CORRY,  PtNNSYLVANIA 


Regulated  Power  Supply 

Superior  Specifications 

MODEL  100  A 

•  0  to  4-325  v.d.c.  200  mo. 

•  Regulation  within  0^  volts  at 
ony  setting. 

•  Continuously  variable. 

•  Hum  less  than  2  mv. 

•  0  to  — ISO  V.  d.c.  for  bios. 

•  2 — 6.3  V.  a.c.,  3  amps.  each. 

•  Metered  output. 

•  Rock  type  panel,  with  cabinet. 

•  $325.00  f.o.b.  Los  Angeles. 

•  IMMEDIATE  DELIVERY. 

For  information  send  for 

Bulletin  1-1 00  A 

Universal  Electronics  Co. 

2012  S.  Sepulveda  Blvd. 

Los  Angeles  25,  Calif. 


^  J_>i  mU'"'*  - 

“i  Wizardry  in 
WIRE  FOB  MS.  , 


Smoll  diameter  wire  formed 

sn  anw  wau  a»»H  ■ 


I  IMMEDIATE  CAPACITY 
FOR  DEFENSE 
SUB-CONTRACTS 


STRAIGHTENING  A  CUHING 

Perfect  straight  lengths  to  12  ft. 
.0013  to  .125  diameter 

WIRE  FORMS 

.UUIS  to  .080  diameter 

SMALL  METAL  STAMPINGS 

.0023  to  .033  thickness 
.062  to  3  itKhes  wide 


Speciafiaing  in  Froduefien  of  ParH 
fortlettronitand  Cathode  Ray  Tubes 

V'ritm  Jot  tUusirufii  foWer 
Stnd  Biuepriru*  or  SampleBjor  Euimmo 

ART  WIRE  &  STAMPING  CO. 

717  High  Str— f  Ngwork  2,  N.  J. 
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There  s  no  excuse  for  guess-work 
in  r-f  pulse  analysis.  PRD’s  new  spectrum 
analyzers  provide  the  most  up-to-date  means 
for  accurate  determination  of  microwave 
spectra.  The  simple  interchange  of  demountable 
r-f  panels  permits  operation  at  either  S-  or 
X-band  ...  or  at  other  bands  as  additional 
r-f  sections  become  available. 


ACCURATE  R-F  PULSE  ANALYSIS 
RADAR  SYSTEM  OSCILLATOR 
ADJUSTMENT 

DETERMINATION  OF  MAGNETRON 
PULLING  AND  AFC  OPERATION 

WEAK  SIGNAL  DETECTION 


PRECISE  FREQUENCY  MEASUREMENT 
STANDING  WAVE  MEASUREMENT  BY 
HETERODYNE  METHODS 


Of  particular  importance  is  the  versatile 
arrangement  of  the  microwave  components, 
making  piossible  the  independent  use  of  the 
variable  attenuator,  frequency  meter, 
mixer,  and  local  oscillator  for  a  variety 
of  bench  measurements. 


Set  PRD  Precision  Test  Equipment  4it  Booth  14,  No- 
tionol  Electronics  Conference,  Chicogo-^ctober  22 
23  ond  24,  or  write  for  copy  of  the  latest  PRO  Cotolog 
—address  Deportment  E14 


NEW 


YORK 


B  R  O  O  K  L  Y 


TYPE  850  SERIES 


UNIVERSAL 


SPECTRUM  ANALYZERS 


For  X-band  or  S-band— with 
interchangeable  r-f  sections 


TU6CS  AT  WORK 


(continued) 


for 

MILLIMICROSECOND 

PULSE 

OBSERVATION... 


check 


TYPE  517 

/  .007  Msec  risetime 

^  .01  usec/cm  to  20  usec/cm 
sweep  rates 

/  Sweep  triggered  by 
observed  signal 

/  24  kv  accelerating-  potential 
^  Metallized  CRT 
4  .1  v/cm  sensitivity 


The  Tektronix  Type  517  Cathode  Ray  Oscilloscope  has  been 
developed  specifically  to  facilitate  the  observation  and  measurement  of 
short  duration  pulses.  Every  effort  has  been  made  to  provide  a  highly 
accurate,  stable  instrument  of  extreme  utility  and  versatility  in  the  field 
of  short  duration  time  measurement. 

Faithful  representation  of  phenomena  is  made  possible  to  an  extent 
not  heretofore  readily  available,  by  the  2%  displacement  error  of  the 
sweep  and  the  .007  usee  risetime  of  the  distributed  type  vertical  amplifier. 
The  24  kv  acceleration  potential  permits  observation  and  photographic 
recording  of  single  sweeps  at  the  fastest  sweep  rate.  The  combination  of 
distributed  type  trigger  amplifier  and  signal  delay  line  permits  the  ready 
observation  of  random  pulses.  External  pulse  operated  equipment  can  be 
operated  at  its  proper  repetition  rate  by  utilizing  the  trigger  rale  gener¬ 
ator  included  in  the  unit.  Facilities  for  accurate  time  and  amplitude 
measurement  are  included. 

To  insure  the  stability  and  accuracy  of  calibration  and  operation,  all 
AC  and  DC  voltages  in  the  indicator  unit  are  regulated  against  load 
changes  and  line  variations  of  ±10%.  Exhaustive  testing  of  the  com¬ 
pleted  instruments,  both  by  Tektronix  and  other  organizations,  has  proven 
the  reliability  of  these  typical  Tektronix  specifications  and  features. 

The  Type  500  Scopemobile  is  included  as  a  standard  accessory. 

Type  517  Oscilloscope  $3500.00  f.o.b.  Portland,  Oregon. 

for  furthor  information  on  tho  Typo  517  and  ether 
Tokironi*  produttt,  ptcose  do  not  hoiitato  to  centect  w>. 


TEKTRONIX,  INC. 

Sunset  Highway  and  Barnes  Road,  Portland  7,  Oregon 
P.  O.  Box  831  •  Cables:  Tektronix  e  ATwater  6357 


estimated  correction  for  pattern 
I  size  difference  is  added  to  give  the 
I  ratio  of  the  harmonic  residue  to 
‘  the  fundamental. 

In  addition  to  obtaining  a  numer¬ 
ical  ratio  between  the  residue  and 
;  fundamental,  the  cathode-ray  pic¬ 
ture  will  reveal  the  presence  and 
order  of  magnitude  of  any  high- 
j  order  distortion  components.  For 
'  example  a  fine  whisker-like  trans- 
I  ient  at  some  part  of  the  cycle  might 
contain  mere  thousandths  of  a  per¬ 
cent  of  distortion  but  be  more  irri¬ 
tating  to  a  listener  than  a  measured 
several  percent  of  second  or  third 
harmonic. 

Tube  Selection  for  Heating 
Equipment 

By  H.  J.  Dailey  and  C.  H.  Scvllin 

EU'Ctronica  Enginerrinfi  Dcpartmeyii 
Weatinyhouse  Electric  C’o?*p. 
liloomfxihl.  .V.  J. 

O.NE  OF  THE  MAJOR  PROBLEMS  Con- 
.  fronting  the  designers  of  induction 
j  and  dielectric  heating  equipment  is 
,  the  selection  of  the  electronic  tube 
I  best  suited  for  a  particular  applica¬ 
tion.  It  is  the  purpose  of  this  paper 
to  outline  guides  for  aiding  in  this 
problem.  Although  most  r-f  heat¬ 
ers  contain  both  rectifier  and  oscil¬ 
lator  tubes,  only  the  latter  will  be 
I  discu.s.sed  here. 

I  Techniques  used  in  the  design  of 
equipment  for  radio-frequency  heat¬ 
ing  have  been  a  natural  outgrowth 


Od3  oi  the  oecUlator  tubes  used  in  a 
5-kw  450*crcle  r-f  induction  heating 
generator 
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Across 
the  country 

-  in  less 
than  a  minute! 


SoiDc  day  soon,  a  jet  plane  will  leave 
New  York  at  9  A.M.  . . . 

And  he  in  California  — at  9  A  M.! 

So  fast  are  modern  jets,  they  come  close 
to  following  the  sun  in  its  flight  across  the 
continent.  Speed.’  Yes.  But  in  manufac¬ 
ture,  the  store  is  different! 

The  all-precision  jet  engine  takes  al¬ 


most  /o«r  times  as  much  machining  as 
World  War  II  aircraft.  It’s  long  work  — 
but  defense  deadlines  are  short! 

To  speed  up  jet  assembly  lines,  the 
plane-makers  have  learned  amazing  pro¬ 
duction  tricks.  And  they’ve  learned  an 
amazing  traffic  trick,  too. 

When  ordering  and  shipping  parts,  the 
makers  of  the  world's  fastest  planes  use 
the  world’s  fastest  service  — Air  Express! 

Whether  your  business  is  jets  or  jewelry, 
here  are  the  unique  advantages  you  can 
enjoy  with  regular  use  of  Air  Express: 

IT’S  FASTEST  —  Air  Express  gives  the 
fastest,  most  complete  door-to-door  pick 
up  and  delivery  service  in  all  cities  and 
principal  towns,  at  no  extra  cost. 

IT’S  MORE  CONVENIENT -One  Call  to 
.Mr  Express  Division  of  the  Railway 
lixpress  Agency  arranges  everything. 


IT’S  DEPENDABLE  —  Air  Express  pro¬ 
vides  one-carrier  responsibility  all  the  way 
and  gets  a  receipt  upon  delivery. 

IT’S  PROFITABLE— Air  Express  expands 
profit-making  opportunities  in  distribu¬ 
tion  and  merchandising. 

For  more  facts  call  Air  Express  Division 
of  Railway  Express  Agency. 


^^AlfffXPfffSS 

GETS  THERE  FIRST 
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automatically  count  and  display  the  number  of  events 
that  (Kcur  during  a  precise  one  second  interval  at 
rates  up  to  KNMHM)  esents  per  second.  Accuracy  is  * 
one  event.  Will  operate  either  manually  i>r  auto* 
matically  to  count  any  mechanical,  electrical,  or 
optical  cK'currences,  regularly  or  randomly  spaced, 
that  can  he  converted  into  changing  voltages.  Instru- 


SINGLI  DOUBLE  PULSE  GENERATOR  MODEL  903  is  a 

general  purpose  laboratorv  instrument  that  supplies  \ 
either  single  or  paired  pulses  individually  variable  in  ^ 
amplitude,  ssidth  and  polarity.  Pulse  spacing  is  contin*  s 
uously  variable  from  U  to  10  microseconds,  pulse  width 
from  0.10  to  1.6  micri>seconds  and  pulse  amplitude 
from  2(H)  volts  maximum  negative  and  So  volts  maxi* 
mum  positive  for  KHK)  <»hm  load,  and  10  volts  maxi¬ 
mum  negative  and  M)  volts  maximum  positive  for  So 
ohm  load.  Single  or  double  pulses  are  available  through  separate  panel  connectors. 
Repetition  rate  internally  controlled  1  to  Knn)  cps.  Push-button  control  single  cycle. 
External  signal  control  for  any  rate  up  to  KKM)  cps. 


/  best  are  basic  descriptions  of  representative  standard  instruments, 
A  variety  of  modifications,  both  standard  and  special,  are  available 
to  meet  specific  ret/uirements.  I  or  complete  details  write  Dep't,  £, 


CANVAS  ft  LEATHER  PRODUCTS 


I  WHEN  POWER  FAILS...wHh 

an  ONAN  Electric  Plant 


A  NATIONAL  ORGANIZATION 


W^hen  storms,  floods,  or  fires  interrupt 
electricity  and  force  you  off  the  air,  you 
lose  listeners  and  income.  Guard  against 
loss,  assure  vital  public  service  during 
emergencies  by  installing  an  Onan  Electric 
Plant.  Onan  Standby  Electric  plants  serve 
many  network  and  private  stations.  Auto¬ 
matic  models  to  35,000  watts. 

PORTABLE  ELECTRIC  PLANTS 
FOR  MOBILE  RADIO  USES 
Supply  A.C.  power  for 
broadcaKing  at  scene  of 
events.  Light  in  weight. 
Can  be  earned  by  hand  or 
iMw  in  trunk  of  car.  A.C. 
models:  400  to  3.000  watts. 

■■PJd.  w.  onsn  a  SONS  lac. 

^^SCSm  7024  University  Avenue 

Mlnncopoll,  14,  Mlaatiota 


ELECTRONIC  INSTRUMENTATION 


^  LABORATORY  <n  PRODUCTION  LIMB! 


mm  ion.  lOKw  A.C. 


BAGS  and  CASES 
BG  BAGS 
CW  BAGS 
RADIO  EQUIPMENT 
ELECTRONIC  EQUIPMENT 
RADAR  EQUIPMENT 
TOOL  ROLLS 

0.  R.  DANIELS,  INC. 

75  West  St.,  New  York  6,  N.  Y. 
549  W.  Randolph  St.,  Chicago  6,  III. 


■  IICIIl  I.M  .MIC  .MTI.MIU  MIIU  ULfM.,.  IIIC  IC.U.l. 

on  illuminated  fis e-digit  panel.  Will  recycle  continuously  on  automatic  o(>eration. 
Otnvenient  test  switch  permits  2  second  self-check  of  entire  unit.  Dimensions  20%" 
X  101/2”  *  IS”.  Weight  approximately” (S  lbs. 


TIMl  INTERVAL  METER,  MODEL  510  provides  a 
direct  reading  of  elapsed  time  between  any  two 
events  in  the  range  of  O.OtMKIlO  to  I.OtMMM)  sec¬ 
onds.  Accuracy  is  ■£■  10  microseconds.  Any  oc¬ 
currences  that  can  be  translated  into  changing 
voltages  may  be  so  timed.  Timing  may  be  started 
and  stopped  by  independent  voltages,  the  polar¬ 
ity  of  which  may  be  selected  by  means  of  toggle 
switches.  Sensitivity  control  (rermits  selection  of 
the  amplitude  of  start  or  stop  voltages  at  optimum  level  fur  elimination  of  interfer¬ 
ence.  Dimensions  20y4"  x  I0I/2”  x  IS".  Weight  approximately  SH  lbs. 


DECIMAL  COUNTING  UNIT,  MODEL  700  is  a  direct  reading  electronic 
counter  capable  of  operating  at  speeds  up  to  30,000  counts  per  second. 
Digits  from  0  to  9  are  presented  on  illuminated  front  panel.  Electrical 
reset  to  zero.  Plug-in  octal  mounting  for  easy  interchangeability.  The 
counter  operates  on  input  pulse  of  UK)  volt  neg.  with  2  microsec.  max. 
rise  time.  Output  will  drive  following  unit  in  cascade.  Dimensions 
is/h"xs"xsi4".  Wt.  1 2  oz.  Other  models  to  a  million  counts  per  second. 


ELECTRONIC  COUNTER,  MODEL  10  was  developed  to  meet  the 
need  fur  a  rugged  industrial  counter  o|x;rating  at  speeds  up 
to  CiUtK)  counts  per  minute.  Total  count  is  displayed  on  the 
Decimal  Counting  I'nit  and  the  mechanical  register  to  a  maxi¬ 
mum  capacity  of  9,999,999.  I'nit  may  be  o|verated  from  closing 
contacts,  phottKell,  or  any  means  that  will  supply  a  positive 
potential  of  at  least  3  volts.  All  circuitry  moisture  and  fungus 
proofed.  I'nit  is  available  in  a  variety  of  vapor-pr<H)f  and 
explosion-prtMif  housings  to  meet  individual  requirements. 
Dimensions  6W'  *  ’^'4"  x  (>[-'2”.  Weight  approximately  6  lbs. 


__  _ _  PRESET  COUNTER  consists  of  a  series  of  scale-of-10 

r  -  ' — - electronic  counting  units  each  in  parallel  with  a  10- 

M  M  14  (wisition  push-button  switch.  This  instrument  accepts 

i  14.  4  i  counts  in  the  conventional  manner  at  rates  up  to 

I  "lii  I0,(H>0  cps.  Any  number  from  0  to  maximum  capa- 

\  ^  city  may  be  preset  merely  by  depressing  appropriate 

push-button  in  each  column.  L'pon  reaching  the  pre- 
sKt  count,  the  unit  supplies  an  output  pulse  to  drive 
a  register,  close  a  gate,  divert  a  production  line  or  (x^rform  any  other  desired  function. 
It  then  resets  to  0  and  recycles  automatically.  Available  in  any  desired  capacity. 
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■ 


Sew  tuiw  y  Repeuier  haiaUation.  Engineer 


interrytptUm  to 


»errice  when  reinure 


“C^RKIKR  system”  telephony  is  economiral, 
be»-ause  many  voices  use  the  same  pair  of 
wires.  Rut  the  extra  equipment  needed  formerly 
limited  it  to  the  longer  distances. 

.Now  Bell  Laboratories  have  developed  new 
short-haul  carrier,  economical  down  to  25 
miles,  sending  12  conversations  on  two  pairs 
of  wires  in  a  cable. 

Keys  to  the  new  system  are  new  circuits, 
miniature  tubes,  pocket-size  wave  filters  and 
Permalloy  “wedding  ring”  transformer  cores 
that  will  barely  slip  over  a  man’s  finger.  New 


manufacturing  prutesses  were  de\eloi)ed  in 
co-operation  with  the  Western  Klectric  Com¬ 
pany.  Components  are  presserl  into  a  plaMic 
mounting  strip  with  heat,  a  score  at  a  time, 
instead  of  being  mounted  separately. 

With  this  new  carrier  system  more  service 
can  be  provided  without  laying  more  cables. 
Tons  of  copper  and  lead  can  be  conser\ed  for 
other  uses.  It’s  another  example  of  how  sr'icnce 
takes  a  practical  turn  at  Bell  Telephone  I.ab- 
oratories,  to  improve  service  and  to  keep  its 
cost  down. 


WORKING  CONTINUAllV  TO  NEER  YOUR  TEIERNONE  SERVICE  ONE  OF  TODAY'S  GREATEST  VALUES 


SESSIONS  OFFERS 

%  m  ADVANTA&ES 


(cofitifiiicd) 


of  the  radio  broadcasting  field. 
While  there  is  much  common 
ground  between  the  two  applica¬ 
tions,  there  are  many  factors  in¬ 
herent  in  the  heating  field  which 
give  rise  to  problems  not  usually 
troublesome  in  broadcasting.  A 
comparison  of  some  of  these 
problems  is  given  in  Table  1. 

The  induction  and  Dielectric 
Heating  Apparatus  Section  of 
NEMA  has  assembled  “Suggested 
Standards  for  Future  Design”  for 
electron  tubes  to  be  used  for  induc¬ 
tion  and  dielectric  heating.  These 
suggestei  tube  design  standards 
have  been  converted  to  the  view¬ 
point  of  equipment  designers  to  aid 
in  selecting  the  tube  best  suited  for 
an  application.  Purchasers  of  r-f 
heating  equipment  may  wish  to  use 
these  suggestions  as  criteria  when 
purchasing  equipment  in  order  to 
minimize  maintenance  problems. 

Recommendations 

Tubes  for  induction  and  dielec¬ 
tric  heating  should  be  cho.sen  ac¬ 
cording  to  the  following  recommen¬ 
dations.  The  tube  used  should  be 
capable  of  a  plate  output  power  of 
at  least  40  percent  in  excess  of 
nominal  set  output.  This  excess 


over  any  other  Switch  Timer 


1.  Lowest  cost  with 
absolute  dependability 

2.  Most  distinctive  beauty 


%oiir  pnMlurt  greater  braiity.  You  can 
scItM't  the  liaixi  and  dial  atylinj;  you  prefer 
from  a  varirty  of  8t4M'k  iiumIpIh,  or  Scamoiih 
enginecrK  niil  work  with  you  to  develop 
H(»e<’ial  Htvliii^  for  your  own  application. 
(^iiiet*actin^  switch,  rateil  at  10-15  aiiipH. 
(11.  ap|>rove<l)  liirnH  on  ^lently  and  |M»Hi> 
tively.  Ml  movements  tented  and  guaran¬ 
teed  for  i>ne  vear. 

Dinc'over  for  yoiirnelf,  as  many  leading 
inaniifactiirerA  have  already  dime,  that 
with  Sennionn  Switch  Timern,  you  can 
increane  vour  pro<luct*n  value  and  cut 
inanufacturing  coat  at  the  name  time. 
U  rile  for  complete  detailn.  The  Sennioiin 
(lUM'k  Company,  Tinier  l)iv..  Dept.  10, 
t'orentville,  f^mne<*licut. 


More  and  more  denignerf-  liMiking  for  extra 
\ahie  and  naleKdniilding  new  pnaliict 
iM'aiily.  find  a  welcome  ann>\er  in  Sennionn 
Hadio  and  'I  N  SwiU’h  riniern. 

ScKnionn  inovenientn  feature  a  coinpat  l. 
denionntahle,  nelf-ntarting  motor  which 
o|HTaten  at  h»w,  siihnvnchronoiin  n|»ee<l 
.  .  .  han  fener  moving  partn.  The  reniill  in 
lo\4rr  cont,  pinn  longer,  more  accurate  ner- 
\ice.  \«ilhout  annoying  biix/  of  high  n|»ee4l 
gears,  f  )ne  excluMve  feature  in  the  Sennionn 
automatic  nv^itch  nhutHiff,  available  in  all 
itKMleln.  In  the  hment  priceil  timer  thin 
feature  can  al.no  In*  une<l  an  a  "lullahy** 
feature  to  automatically  nhiit  off  your 
radio  after  \ou  have  gone  to  nieep.  l)in- 
tinctive  nt>liiig  to  vour  i-pei  ifii  ationn  given 


Table  I — Comparison  Factors  ior 
Broadcast  and  Heating  Tubes 


Broadcast  Heatiiut 

Tube  Load  Constaitt  Vanes  widely 

retiataace  both  as  to 

resistanre  and 
reactance 

Ambieat  Air  Varies  Varies  widely, 

Temp.  moderately  often  high 

Air  Cooling  Usually  clean  air  Air  supply  often 
supply  heavilv  laden 

with  dust  or  lint 

W ater  Cooling  Usually  clean  and  Often  heavily 

constant  presmre  eontaminate*! 

and  with  wide 

pressure 

variations 

Supply  Voltage  Carefully  Often  varies 

cootrolM  widely 

Operating  Constant  Varies  widely 

Frequency  with  load 

Instrumentation  Good  Mutt  he  heli  to 

minimum 

Maintenance  Usually  good  Vvies  widely, 

often  rather  poor 

Grid  Excitatioo  Usually  sinusoid-  Often  contains 

Waveform  alexe^tfor  high  harmonict 

intsotiooal 
modulatioo 

Surge  Currents  Usually  linuted  Usually  limited 

«  .dM  «  •  «  ^  modulation  only  byreactsnre 

^  transformer  and  of  high  voltaze 

i  choke  and  by  fil-  transformw 

^  ter  choke  ^  ^  ^  ^ 

Anode  Constant  except  Varies  widely 

Dissipatioo  for  intentional  with  load 

modulation 

R-F  Grid  and  Constant  except  Varies  widely 

Plate  Voltage  for  desired  with  Ina  1 

modttlatioQ 
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FOR 

■LiCTRONIC  DIfIGN  ENGINEERS 
AND  PHYSICISTS 

IN  LOS  ANOtLSS 


•  tlie  company  that  developed  and  produced  CCA,  the  world-famous 

Radar  equipment  for  landing  aircraft  in  bad  weather 

•  the  company  that  pioneered  development  of  CCA  radar  equipment 

for  the  USAF,  the  CAA,  the  USN  and  the  USMC 


vihrihutn 

•  excellent  financial  opportunity.  Because  Cilfillan  jobs 
require  top  specialists,  most  jobs  fall  into  higher  pay 
categories. 

•  secure,  long-term  careers  with  a  progressive  40-year-old 
company. 

•  outstanding  engineering  opportunity,  ranging  from  major 
systems  design  to  detailed  cireuit  design. 

•  advaneement  in  both  pay  and  responsibility  according 
to  ability. 

ELECTRONIC  ENGINEERS 

Having  design  experience  in  one  or  more  of  the  following: 
General  radar  and  computing  systems 
Servo  mechanisms  Indicator  systems 

Radar  transmitter  modulators  and  high  voltage 
power  supply  systems 
Wide  band  IF  amplifiers  and  receivers 
General  pulse  circuits 

MICRO-WAVE  ENGINEERS... Having  design  experience 
in  transmission  line  components,  micro-wave  antennas  and 
feeds.  J 

PHYSICISTS... Having  practical  experience  in  analysis  of 
mdar  and  radar  control  systems. 

ELECTRONICS  — SepicTiber,  i95I 


DEGREE  NOT  ESSENTIAL.  Applicants  must  be  capable  of 
assuming  responsibility  for  design  engineering. 


ADEQUATE  MOVING  ALLOWANCE... for  family  and 
furniture.  Your  family  will  enjoy  living  in  Southern  Cali¬ 
fornia.  Wonderful  climate  the  year  around.  Adequate  hous¬ 
ing,  unexcelled  educational  facilities. 

Interviews  can  be  arranged  at  convenietU  cities 

warn  oi  contact  mr.  homir  taskir, 

(^hief  Engineer,  Cilfillan  Brothers,  Dept.  E 
1815  Venice  Blvd.,  Los  Angeles  6,  Calif. 

AU  REPIIIS  STRICTLY  CONnOiNTIAL 


LOS  ANGELES,  CALIFORNIA 


The  2  and 
2Dimensional 


IBCrUOM 

ROSIN  CORE 
SOLDER 


Every  month,  production  on  TV,  radio,  and  electronic  equipment  is  pushed  to 
greater  volume.  To  help  meet  this  increased  demand,  engineers  and  production 
chieh,  from  coast  to  coost,  are  specifying  and  insisting  upon  GLASER 
LECTRON  ROSIN  CORE  SOLDER.  They  ogree,  GLASER  LECTRON  is  the 
best*  activated  rosin  core  solder  for  speeding  soldering  operations. 

Mode  with  an  exclusive  activated  rosin  flux,  GLASER  LECTRON  ROSIN 
CORE  SOLDER  is  more  efficient  and  faster  than  plain  rosin  core  solder.  Bonds 
copper  ond  brass  and  other  metals  perfectly  and  permanently — yet  is  non-corro¬ 
sive  ond  non-conductive. 

‘Satisfied  users  of  Glaser  Lectren  Resin  Core  Solder  report  gains 
of  15%  or  better  in  soldering  speed  en  their  production  fines. 

GLASER  PLASTIC  ROSIN  CORE  SOLDER 

Both  Closer  Lectren  Rosin  Core  end  Closer  RIostic  Resin  Cere  Solders 
ore  mode  of  virgin  tin  ond  leod  ond  perfect  fin.  Avoiloble  in  any 
tin-leod  olloy  ond  wire  gouge. 

Wrfto  our  inght—rtng  Deparimeni  for  essftfonco 

on  any  of  yevr  totOerlng  or  Hux  problems.  ^ 

GLASER  LEAD  CO.  INC. 

21-31  WYCKOFF  AVENUE,  BROOKLYN  27,  N.  Y. 


RENDERING  DEPENDABLE  SERVICE  TO  AMERICAN  INDUSTRIES  SINCE  1*22 


rule  the  long-lelt  need  for  a  portable,  inex¬ 
pensive  and  dependably  accurote  machine  for 
mohing  small  diet,  molds,  templates,  etc.  Ex¬ 
tremely  simple  to  operate. 

Note  These  Superior  Features 

•  Engraves  2  or  3  dimensions. 

•  Pantograph  permits  4  reduction  ratios. 

e  Micrometric  depth  control  graduated  In 
thousandths  of  an  inch. 

•  Entire  spindle  assembly  removable  to  fa¬ 
cilitate  cutter  grinding. 

•  Rugged  cast  iron  construction  with  exclu¬ 
sive  adiustments  for  insuring  quick,  accu¬ 
rate  setting. 

Send  for  complete  specifications  ond  ottractive 
price  list. 

Mu:o  i.\'STRr>fK:vT  ro« 

761  Trowbridge  Street  Combridge,  Moss. 


QUALITY 

OSCILLATOR 


MODEL  M-2 
IS  YOUR  ANSWER 

The  unique  SIE  oscil- 
lotor  circuit  which  has 
no  lower  limit  to  its 
possible  frequency  of 
oscillation  is  responsible 
for  the  excellent  low 
frequency  performance 
of  the  Model  M-2  and 
other  SIE  oscillators. 
Write  today  for  complete 
specifications. 

SOUTHWESTERN 
INDUSTRIAL 
ELECTRONICS  CO. 

2t31  Post  Ook  Rd.  Houston  19,  Texas 
434  Seventh  Ave.  Eost->Colgary; 

AR>erta,  Conodo 
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This  compact  completely  self-contained  motor 
generator  set  operates  from  commercial  60  cycle 
power  to  furnish  up  to  5  KW  of  400  cycle  power 
for  use  in  testing  400  cycle  radio  and  aircraft 
equipment  as  well  as  operation  of  high  speed 
machine  tools,  etc.  The  unit  is  complete  with 
starting  equipment  and  automatic  voltage 
regulator  to  maintain  the  output  voltage  constant 


VOLTAGE- 
REGULATED  BY 
BOGUE  MAGNETIC  AMPLIFIER 

over  varying  loads.  It  can  be  supplied  with 
either  single  phase  or  three  phase  60  cycle  motor 
and  either  single  or  three  phase  400  cycle  gener¬ 
ator.  The  output  wave  form  is  extremely  pure, 
the  total  harmonic  content  of  the  three  phase 
design  being  approximately  1^^.  In  order  to 
move  the  unit  from  one  location  to  another 
casters  are  supplied  as  standard  equipment. 


HOW  BOGUE  SERVES  INDUSTRY 


k 


Bogue  Electric  specializes  m  producmg  electrical  eciuiprYient  reciuirecJ  for  special  applications  such  os  pure 
400  cycle  power  less  than  1  %  harmonics,  low  ripple  cic  generators  for  precision  testing  of  electronic 
eciuipment,  mognetic  amplifiers  for  reliable,  constont  speed  and  voltage  control  Bogue  electronic  engineers 
hove  solved  hundred's  of  confidential  problems  Tf>ey  ore  always  available  to  tciU  over  yOur  speciohzed 


control  or  power  problems,  too* 


r 


BOGUE  ELECTRIC 
MANUFACTURING  COMPANY 


Where  Precision  Coordinated  Design ..  .Counts! 

50  IOWA  AVENUE  •  PATERSON  3,  NEW  JERSEY 


MAGNETIC  AMPLIFIERS  •  MAGNETIC  CONTROLLERS  •  AC  A  DC  MOTORS 
AC  A  DC  GENERATORS  •  VOLTAGE  A  SPEED  REGULATORS  •  SWITCHBOARDS 
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AMERICAN  ELECTRICAL  HEATER  CO. 

DETROIT  2,  MICH. 


SERVICEMEN,  AMATEURS, 
TECHNICIANS  SELECT- 

Hmeiican  Beauty 

SOLDERING  IRONS 

for 

TOP  SOlOeHtHO 
PeRFORMAMCa 

Outstanding  performance  coupled  with 
durability  of  construction  make  Ameri¬ 
can  Beauty  electric  soldering  irons  the 
choice  of  discriminating  users  in  all  fields 


TEMPERATURE  REGULATING  STAND 

Providing  heat-regulation  for  all  aizea 
of  electric  aoldering  irons,  this  stand 
is  adjustable  for  all  heats  up  to  full 
working-temperature.  Assures  longer 
life  of  iron  and  tip. 

Nr  SiictlsHw  catalas  s«s*«  D«Sl-  1-Sl 


TUBES  AT  WORK  (conKnucd) 


Insids  tsor  tIsw  oI  the  induction  heat¬ 
ing  generator 


power  capability  usually  itermits 
the  tube  to  supply  the  required 
power  output  plus  circuit  losses 
under  widely  varying  load  condi¬ 
tions  without  exceeding  tube  rat¬ 
ings,  particularly  plate  input  and 
plate  dissipation. 

The  tube  should  be  capable  of  a 
plate  efficiency  of  65  percent  or 
more.  This  requirement  indicates 
the  minimum  plate  efficiency  to  be 
expected  when  the  set  is  delivering 
rated  output.  From  the  first  two 
requirements  the  tube  used  should 
be  capable  of  a  minimum  power  in¬ 
put  of  215  percent  of  nominal  rated 
set  output. 

Tubes  used  should  be  capable  of 
delivering  the  desired  set  output  at 
not  less  than  65  percent  efficiency 
and  at  values  of  d-c  grid  current 
and  voltage  not  in  excess  of  one- 
third  the  maximum  ratings.  All 
other  conditions  to  be  within  rat¬ 
ings.  This  requirement  will  usually 
permit  the  equipment  to  operate 
within  maximum  tube  ratings  when 
operated  partially  or  wholly  with¬ 
out  load  as  may  happen  in  practice. 

A  water-cooled  tube  should  be 
capable  of  operating  in  an  ambient 
air  temperature  up  to  70  C.  The 
temperature  within  the  tube  en¬ 
closure  is  usually  above  room 
temperature,  therefore  this  require¬ 
ment  reduces  the  possibility  of  tube 
failure  from  overheating  due  to  a 
high  ambient  temperature. 

When  water  cooled,  the  cooling 
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ELECTRIC 


^CLEYELAMDCOMTAINER^ 


COSMALITE 
TUBES  INSULATE 
BODY  BOLTS 
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375mc  to  lOOOmc 


Commercial  Equivalent  of 
AN/URM-17. 

Frequency  range  includes  Citizens 
Band  and  UHF  color  TV  Band. 

Ttiese  instrumentt  comply  with  test  equi 
such  radio  interference  specifications  as  J 
16E4(SHIPS),  AN-I-240,  AFM-42,  AN-l-27a 


VHF  Antennas 


Standard 

RADIO  INTERFERENCE 
and  FIELD  INTENSITY 


for  Civil  Defense 


For  100  to  250  Megacycles 


Measuring  Equipment 

Complete  Frequency  Coverage  -Mkc  to  1000 me/ 


1 5mc  to  4(X)mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


STODDART  AIRCRAFT  RADIO  CO. 

tt-.'i  A  SANTA  MONICA  B.VD.  HOLLYWOOD  38,  CALIFORNIA 
M.IU.c'.  92R4 


^Vith  amateur  mobile  tn  CD  limited  to 
28  me.  upwards,  local  emergenej  co> 
ordinatora  now  plan  extensive  use  of 
the  6,  2  and  1 meter  banda. 

Mobile  operatiuna  at  these  frequencies 
are  working  out  surprisingly  well,  too. 
with  excellent  coverage  using  rela¬ 
tively  low  mobile  power.  Hecugntzlng 
the  need  for  inexpensive  VHF  an- 
tennas.  Premax  offers  two  new  cartop 
dealgna  One  requires  only  a  single 
bole  for  mounting  and  the  other  util¬ 
izes  a  suction  cuv>  mounting,  requir¬ 
ing  no  holes,  yet  being  always  avail¬ 
able  for  service. 


14kc  to  250kc 

Commercial  Equivalent  of 
AN/URM-6. 

Very  low  frequencies. 


See  your  distributor  or  write  for  Catalog 


PREMAX  PRODUCTS 


ISOkc  to  25mc 


IV'IIION  CHISHOLM  RYDtR  CO. 


^  Commercial  Equivalent  of  AN/PRM*i. 
Self-contained  batteries.  A.C.  supply 
^optional.  Includes  standard  broadcast 


5101  Hiohlond  Avs 


Ni«9oro  Foils,  N.  T 


NMA 


1 


Good  ideas  for  electronic  circuitry  sometimes  nm  afoul 
of  connector  problems.  Maybe  existing  connector  units 
won’t  hold  air  pressure  gradients,  won’t  stand  the  heat, 
aren’t  rugged  enough  for  the  job.  Or  maybe  it’s  a  ques¬ 
tion  of  altitude,  or  under-water  application.  But  if  you 
can  sketch  the  circuit,  we’ll  take  it  from  there.  We’ve 
engineered  so  many  special  connectors,  solved  so  many 
“impossible”  problems,  that  whatever  the  requirements 
are,  we  can  usually  provide  the  answer. 


lighlwaighl  a<tuatert  for 
ony  roquiromonf. 


Floxiblo  cendwil  and  ig> 
nition  etsombliot. 


©I'  ^ 

Job  onginoorod,  woldod- 
diaphragm  hollow*. 


AorO'Soal  vibralion* 
proof  ho*o  clamp*. 


lA  WRITE  T9DAYfor  *p*<ifi<  information,  or  tond  u*  your 
7  okotcho*.  Wo'll  forward  rocommondation*  promptly. 


1 


BRBEZE 


i  Special  CONNECTORS 

\ 

i  BREEZE  CORPORATIONS,  INC. 

41  South  Sixth  Street  Nowork,  Now  Jortoy 


Romovoblo  pint  In  Srooxo  connector*  *po*d  (oMor- 
ing,  tavo  time,  trouble.  Pint  mop  bock  Into  blodb 
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OVER  15,000  PRODUCTS! 
LOWEST  NET  PRICES 


B«0«0 


RADIO  SHACK 


167  Washington  St.,  loston  8,  Mass. 


TUBES  AT  WORK  (continued) 

water  rate  required  should  be  as 
low  as  possible  for  a  Kiven  dissipa¬ 
tion  rating.  This  requirement  is 
an  economic  advantage  and  also 
helps  insure  adequate  cooling  at 
low  water  pressures.  The  plate 
dissipation  required  should  be  at¬ 
tainable  at  water  pressures  con¬ 
siderably  below  those  normally 
encountered. 

Forced-air-cooled  tubes  should  be 
capable  of  operating  at  full  input 
power  with  incoming  air  at  a  temp¬ 
erature  as  high  as  45  C  and  an 
outgoing  air  temperature  not  in 
excess  of  100  C  except  where  the 
latter  temperature  could  not  en¬ 
danger  other  components.  High 
room  temperatures  occasionally  en¬ 
countered  make  the  45  C  tempera¬ 
ture  highly  desirable.  An  outgoing 
temperature  in  excess  of  100  C  may 
overheat  other  components  if  dis¬ 
charged  within  the  equipment.  In 
.some  cases  it  may  be  desirable  to 
discharge  the  heated  air  outside  the 
equipment. 

Tubes  used  for  induction  and  di¬ 
electric  heating  should  have  a  fila¬ 
ment  power  requirement  as  low  as 
possible  consi.stent  with  a  filament 
life  expectancy  of  at  least  5,C00 
hours  for  tubes  used  in  equipment 
having  output  ratings  of  5  kilo¬ 
watts  or  more. 

The  expected  filament  life  of  pure 
tungsten  filaments  may  be  calcu¬ 
lated  with  a  fair  accuracy.  The 
most  economical  u.se  of  tubes  in 
dollars  per  hour  of  life  usually  oc- 


o  dtsigntr 


a  purchasing  og*nt 
on  esptrimenttr 
a  monufocturtr 
a  l•chn^cion 
on  instructor 
o  sorvicemon 
o  broodcostor 
o  rodio  omotour 
o  custom  buildtr 


you  ...  ^  1  tW 

need  this  CATALOG 


thoroarson 


OHMITt 


WHERE  CAN  I  GET 
RUSH  ORDERS  < 
FlUEO  ACCURATELY? 


WHAT  CAN  I  USE  FOR  L 
AN  XYZ  TRANSFORMER? 


VlCTO«tEN 


USECO 


ELECTfiONS  INC. 


WHATS  NEW 
>  JAN  COMPONENTS?  ) 


GET  THE  ANSWER  ^ 

H  0.  JONES  CORNELLOOHLIER 

•  COMPLETE -“Academy  tdephyr”— presenting  all  the  "blue-chip” 

lines  of  instruments,  components,  apparatus,  tools,  kits,  books;  for 
all  electronic  and  electrical  development,  production,  radio,  TV, 
amateurs,  and  hi-fi  sound. 

•  DETAILED  —  gives  pictures  and  full  descriptions  of  over  15,000 
items  —  with  more  technical  data  than  ever  before  offered  in  a 
catalog  of  this  kind. 

•  UP-TO-THE-MINUTE  —  includes  latest  information  on  radiation 
instruments,  radar,  miniature  and  subminiature  equipment. 

•  TIME  and  MONEY  SAVER  —  gives  you  a  single,  low-cost  depend¬ 
able,  rapid,  mail-order  source  for  all  your  requirements. 

•  BACKED  UP  —  by  the  largest  stocks,  strongest  capitalization,  largest 
plant,  most  suppliers,  greatest  number  of  “blue  chip”  lines,  lowest 
prices,  and  best  delivery  service  anywhere  in  the  East. 


free;  mail  this  coupon  today 

Corp. 

167  Wothinglon  SI.,  Botlon  8,  Mott. 

Pluos*  lund  mm  your  FREE  192-pag*  catalog  1  ]  I  A  f 

Isiu*  dot* 

am  a  . . . 

NAME  . . . 

ST.  and  NO . . . 

CITY  .  ZONE .  STATE . 


Power  amplilior  tube  used  in  an  a-m 
broadcast  transmitter 
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'^BENDIX  SCINFIfX 


ELECTRICAL  CONNECTORS 


The  importance  of  a  completely  moisture- 
proof  electrical  connector  can  scarcely  be 
exaggerated.  But  in  addition  to  this  impor¬ 
tant  characteristic,  there  are  a  host  of  other 
exclusive  feamres  that  make  Bendix  Scinflex 
connectors  outstanding  for  dependable  per¬ 
formance.  For  example,  the  use  of  Scinflex 
dielectric  material,  an  exclusive  Bendix 
development  of  outstanding  stability,  in¬ 
creases  resistance  to  flash  over  and  creepage. 
In  temperature  extremes,  from  — 67°F.  to 
+  275°F.  performance  is  remarkable.  Dielec¬ 
tric  strength  is  never  less  than  300  volts  per 
mil.  If  you  want  more  for  your  money  in 
electrical  connectors,  be  sure  to  specify  Bendix 
Scinflex.  Our  sales  department  will  be  glad 
to  furnish  complete  information  on  request. 


•  Pressure  Tight 

•  Radio  Quiet 

•  Single-piece  Inserts 

•  Vibration-proof 

•  Light  Weight 

•  High  Insulation 
Resistance 

•  Easy  Assembly 
and  Disassembly 

•  Fewer  Parts  than 
any  other  Connector 

•  No  additional 
solder  required 


SHill 

Mah  tIranaHi  aiiHnlnuin  altoy 
. . .  Htfli  radtIafK*  !•  cwro- 
•iaii .  .  .  wMi  (urfoc*  flnith. 

CONTACTS 

High  cvfrmt  capacity . , ,  law 
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PROFILING 


modeling 


GREEN  •.  / 

ENGRAVEIT^^ 

Proved  Profitable  — 

Machine  Tool.  Radio,  electrical 
and  Instrument  Mfrs.,  Soles  pro¬ 
motion  and  Advertising. 


CORD  &  WIRE  CO. 

4723  Montrote  Avenue 

Chicago  41,  Illinois 


WEBSTER  ELECTRIC  one  of  the  original 
manufacturers  of  crystal  cartridges 


fast,  coBTMiitai— and  Th« 

3r««a  Cagrorar  Is  tops  for  low-cost  porlonaaaco 
-sips  out  procisioa  woik  oa  caotal,  plasties  or 
vood  .  •  •  cuts  four  llaos  oi  lottsrs  Iroai  3/M*' 
0  1*  oa  eurrod  or  flat  suriocos  .  •  •  oporatos 
by  troclag  •  •  .  makos  oayoao  oa  export  •  •  . 
.naroTOS  poaolte  aomo  platoSe  scales,  dials, 
'.tolds.  leases  and  iastruments.  (Also  widely 
itod  tor  routing,  profiiiag  and  three  dimen- 
iioBol  Bsodeliag.)  Qectric  etching  attachment 
irolloblo. 

SpOCMf  ottoefcmests  and  engineering  jon^ice  avail- 
jble  for  production  work. 

f Jiff — Fact-pocked  folder.  Send  for  yours,  today 


FOR  OVER 


YEARS 


a  complete  line  of  cartridges 

Engineered  to  meet  your  requirements 


Webster  Electric  has  been  making  cartridges  for  years  and 
years  . . .  starting  way  back  when  cartridges  were  nearly  as 
big  as  baseballs.  The  line  of  cartridges  has  constantly  changed 
and  improved  to  meet  current  requirements.  Each  year  has 
brought  improvements  until  cartridges  are  now  available  in 
thumb-nail  size  and  versatile  enough  to  meet  the  requirements 
of  78,  33'/3  and  45  RPM. 

Webster  Electric  has  the  experienced  engineers,  manufacturing 
know-how  and  long-range  experience  to  moke  cartridges  to 
meet  all  of  the  industry's  requirements. 

When  you  need  a  new  cartridge  submit  your  problem  to 
Webster  Electric.  When  your  record  players  or  changers  are 
equipped  with  Webster  Electric  cartridges,  you  con  be  assured 
of  the  best  in  dependable  performarKe. 

Webster  Electric  Company,  Racine,  Wis.,  Established  1909 


363  PUTNAM  AVENUE 
CAMBRIDGE,  MASS. 


'  SOLVE  YOUR  ' 
WIRING 
PROBLEMS 

In  almost  endless  voriety  of 
colors,  sizes  and  specifications  to 
your  order,  Runzel  products  will 
assist  you  in  your  wiring  problems. 

Shielded  wire  ond  cords  .  .  . 
popular  hook-up  and  lead-in  wire 
.  .  .  speaker  cords  ond  oil  types  of 
insulated  wire  products. 

Geored  for  fast  production  .  .  . 

^  Centrally  located  .  .  .  our  facilities 
for  service  are  unexcelled. 

\\  Write  for  samples. 


"Where  Quality  is  a  Responsibility  and  Fair  Dealing  an  Obligation' 
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THE  “ROYAL  TASTER 


Prudently,  kings  of  old  em¬ 
ployed  the  “ taste-it-first” 
method  to  test  the  presence  of 
lethal  power  in  bulk  food  and 
drink.Wary  but  wise, you’d  say... 


RIOS'S'- 


,  scaled  to 

ot  one  oj 


SS 

product'O’J 

Ve\ectncaJ 


VERTICAL  tlOCKINC 
OSCULATING  TIANSEORMIt 
HERMETICALLY  SEALED 
RUILT  TO  Mll.T-27 


GRAMER 


FILAMENT 

AUDIO 

TRANSFORMERS 


FILTER  REACTORS 


ISOLATION-STEP-UP 

STEP-DOWN 

TRANSFORMERS 


WINDINGS 


2712-KN.  PULASKI  ROAD  •  CHICAOO  29,  ILLINOIS 
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NE!^/ 


Pow«r  amplUitr  cubicle  qI  the  a-m 
broadcast  transmitter 


curs  when  the  total  cost  of  fila¬ 
ment  heating  power  used  is  some¬ 
what  greater  than  the  cost  of  a 
new  tube.  The  selection  of  5,000 
hours  is  an  approximate  minimum 
for  total  filament  power  cost  as 
compared  with  tube  cost  and  coat  of 
interruption  of  service  for  tube 
replacement  purposes. 

The  tube  used  should  be  capable 
of  withstanding  an  internal  flash- 
over  surge  current  for  1/6  second. 
In  general,  tube  currents  should  not 
exceed  20  times  the  operating  d-c 
plate  current. 

The  tube  used  should  be  capable 
of  withstanding  150  percent  of  max¬ 
imum  rated  plate  voltage  when  the 
control  grid  is  biased  to  cut  off. 

The  tube  used  should  have  suffi¬ 
ciently  stable  characteristics  to 
maintain  the  operating  plate  cur¬ 
rent  of  an  individual  tube  within 
10  percent  of  any  given  set  of  oper¬ 
ating  conditions  within  the  rating 
of  the  tube. 

The  most  common  type  of  tube 
operation  in  r-f  heaters  is  as  an  un¬ 
modulated  class-C  oscillator.  Some 
tubes  have  been  operated  as  self- 
rectifying  oscillators  with  60  cycles 
used  as  a  plate  supply.  However, 
one  survey  made  of  this  type  of 
operation  indicates  that  it  costs 
about  40  percent  more  per  kilowatt 
hour  of  r-f  power  than  operation 


Design  engineers,  laboratory  techni¬ 
cians,  experimenters!  .  .  Here’s  a  brand 
new,  conveniently  packaged  ceramic  coil 
form  kit,  especially  developed  to  spark 
ideas  in  the  design  of  your  electronic 
equipment  and  for  the  development  of 
prototypes  and  pilot  models. 

C.T.C.’s  new  Coil  Kit  contains  15  ce¬ 
ramic  coil  forms  —  3  each  of  5  different 
types  of  C.T.C.’s  standard,  mas.s-pro- 
duced  coil  form  components  for  quick, 
handy  use. 

COIL  rORM  TYRIS  INCIUDID  IN  KIT 

The  15  coil  forms  vary  in  winding  di¬ 
ameters  from  3/16"to  1/2”,  and  in  over¬ 


all  mounted  heights  from  19/32”  to 
1  1 1/16”.  Eiach  is  made  of  grade  L-5  sili¬ 
cone  impregnated  ceramic,  meeting 
specifications  of  J.^N-I-10,  and  provided 
with  a  powdered  iron  slug  for  high,  me¬ 
dium  and  low  frequency  operation.  As 
alternates  to  the  iron  slugs,  extra  slugs  of 
silver-plated  brass  are  included. 

All  necessary  hardware  is  furnished. 
Metal  parts  arc  non-ferrous  and  electro¬ 
plated  to  meet  military  sf>ecifications. 
Also  supplied  is  a  handy  chart  identifying 
slug  types  by  color  code  and  part  num¬ 
bers,  and  giving  approximate  frequency 
ranges  and  permeabilities. 


SRICIAL  CONSULTINO  SiRVICI 

C:.T.f  :.'.s  experienced  component  engineers  arc  at  your  service  —  without  cost  — 
to  help  you  secure  exactly  the  right  components.  When  standard  parts  are  unsuitable 
they  will  design  special  units,  working  closely  with  you  for  economical,  satisfactory 
results. 

Call  on  the  C.T.C.  (kinsuiting  Service  any  time.  Just  write  to  (Cambridge 
Thermionic  Corporation,  437  Concord  Avenue,  (Cambridge  38,  Massachusetts. 


custom  or  standard ...  the  guaranteed  components 
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•that  keeps  pace  with  the  growth  of  the  dectronic  industry 

■that  meets  fuHy  the  performance  requirements  of  all 
radio  and  tv  set  manufacturers 

-that  safeguards  dealer  service  work  TIINR.SI 


TUNG-SOL  LAMP  WORKS  INC.,  Nvmrk  4,  N.  J.  — Sales  Offices:  Atlanti  •  Chicago  •  Dallas  •  Denver  •  Detroit  •  Los  Angeles  •  Newark 
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JUST  PLAIN 
RUGGED 


Th«  BMrlintftofi  '*H«nffi«tUQlly  S«ol«d**  Imttrumtti  wos 
designed  ond  b  monufoctured  to  conform  to  JAN 
specificotions  for  seoled  Instrwfnents. 


•  Stool  cote  with  hvary  copper-cadmium  ploio  ond  block 
linioh. 

•  Excellent  shielding  due  to  cose  material  ond  construction. 

•  Double  strength  clear  glass. 

•  Black  satin  onodixed  aluminum  besel. 

o  Glass  to  metal  seal  under  controlled  humidity  ond  tempera¬ 
ture  conditions. 

e  D'Arsoneal  permanent  magnet  type  moeemont  lor  DC  appli- 
codons. 

e  Designed  to  enhance  panel  oppearanee. 


ENGINEERS 

I 


QUALITY  MINIATURES- 
the  ipoce  toving  lolution 
to  tize  reduction  problemi  —  save 
50%  to  75%  in  copocitor  ipoce  — self-heoiinq 
properties  eliminate  copocitor  service  problems 
Ment  RF  chorocteristici  —  the  "lost  word"  m  oltro 
t.  minioture  copocitor  design  ^available  in  stondord, 
JAN  ond  special  cose  styles. 


compoct, 


255  Grant  Avenue  East  Newark.  New  Jersey 

^  t  i  *  OUAIITt  MifO  Cs»iC'TClS  AtiD  t'lMiS 


WRITE  FOR 
CATALOG  ;5C-2 


Hone^^ell 


ASTRON  RF  Interference 
fillers  with  METALITE 
is  the  answer  to  your 
RF  Interference 
suppression  problems 


.  .  .  yet  uii 

instrument  of 
highest  QUALITY 
.  .  .  PRECISION 
.  .  .  ACCURACY 


INSTRUMENT 


AtpailobU  in  IW*  sguaro,  ond  3Vk**  rosind  caso  typos. 
Guorontood  for  ono  yoar  against  workmanship  and  matoriob. 


Best  Buy  Burlingfon 


BURLINGTON  INSTRUMENT  COMPANY 

DEPT.  F-91,  BURLINGTON,  IOWA 


If  You’re  Interested 
in  Yourself— We’re 
Interested  in  YOU! 

You  may  think  this  an  unusual  attitude  for 
an  employer  to  take,  but  the  6act  is,  “self- 
interest”  is  often  overlooked  and  even  con¬ 
sidered  undesirable  by  some  employers. 

But  here  at  Honeywell,  we  believe  self- 
.  interest  is  healthy  for  our  employees  and  for 
I  this  company.  And  we  back  up  our  belief 
I  not  only  with  money,  security  and  the  usual 
“fringe  benefits,"  but  also  by  giving  people 
.  satisfying,  challenging  work  and  opportunity 
I  for  advancement  NOW  —  not  tomorrow  or 
.  next  year. 

I  Consider  the  self-interested  engineer.  He 
wants  always  to  use  the  latest  in  electronic 
and  engineering  techniques.  He  wants  to 
work  at  his  full  creative  capacity.  He  wants 
to  show  mote  than  just  a  fraaion  of  his 
actual  potential.  Because  he  knows  that  in 
this  kind  of  position  lies  his  best  opportu¬ 
nity  to  further  his  career. 

So-hete  at  Honeywell-we  take  great  care 
to  put  a  self-interested  engineer  in  his  proper 
field -research,  development  or  design.  We 
let  him  loose  in  basic  research.  Or  we  give 
him  meaty  problems  in  electronics  and 
elearo-mechanical  devices.  We  let  him  teat 
,  into  gyro,  servo-mechanism,  relay,  heat  ttana- 
i  fer,  electrical  conuct  phenomena  ot  aero- 
!  elasticity.  In  other  words -we  give  him  the 
I  work  he  wants  and  needs  to  do. 

I  Yes,  Honeywell  goes  for  self-interested 
\  engineers.  We  want  them  when  we  find 
!  them  and  we  keep  them  when  we  get  them. 


If  this  kind  of  thinking  appeals  to  you, 
the  chances  are  you’ll  be  mighty  valuable 
to  yourself  and  to  us  by  working  at 
Honeywell.  Why  not  start  right  ntui  to 
do  something  about  it?  Depending  on 
the  location  you  prefer,  write  to  H.  D. 
Elverum,  Personnel  Department  EL-2, 
Minneapolis  8,  Minn,  or  W.  Reiterman, 
Personnel  Department  EL-2,  Philadelphia 
44,  Pa.,  giving  your  qualificaticMis  and 
experience.  Your  letter  will  be  held  in 
the  strictest  confidence,  of  course. 
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lAii^h  ^  Aluminum  Jackets 

^  Sand  Cast  Aluminum  Jackets 


Complete  assemblies  with 
Permendur,  steel  or  alumi- 
num  bases,  inserts  and 
keepers  as  specified.  Mag¬ 
netized  and  stabilized  as 
reqiiire«l. 


^  Celastic  Covers 


The  Arnold  Fngikeering 

.  ^  SUBSIOIARV'of  AUEGHEN1^lODlU»rSTEa  CORPOR/fflON  * 

'  G«n«ra|  Offica  &  Plcfnl:  Mcwango,  Iliinoi* 
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FIG.  1 — Cooling  radiotota  unod  to  ro- 
irigoralo  Iho  main  omplUiar  room  oi  a 
public  addrou  iratom  or*  shown  tus- 
pondod  from  Iho  colling 
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sa¥M  work— and  coit— 
of  hooking  thorn  up 

It  used  to  take  2S  conventional  resistors,  1 x  iVk  in., 
spaced  on  2Vk  in*  centers,  to  keep  the  power  company 
happy. 

Ward  Leonard  worked  out  the  problem  with  a  single 
Ed^eohm  resistor,  19  in.  long  — saving  all  that  space, 
weight,  mounting  and  wiring. 

Here’s  the  application:  a  40>kw  radio  transmitter,  oper* 
ating  from  a  50  kva  transformer,  made  by  a  large  trans* 
miner  manufacturer.  Problem:  limiting  inrush  current  to 
avoid  a  severe  voltage  drop  (objected  to  by  the  power 
company)  and  a  strain  on  the  line  contaaor. 

This  single  Edgeohm  unit  is  rated  for  continuous  duty  at 
2200  wans,  and  when  used  for  a  I5>second  interval,  will 
dissipate  6400  watts! 

Another  example  of  Ward  Leonard  "Result  Engineer¬ 
ing”,  providing  the  desired  result  at  a  saving!  ward 
LEONARD  ELECTRIC  CO.,  31  South  Street,  Mount  Vernon, 
N.  Y.  Offices  in  principal  cities  of  U.  S.  and  Canada. 


with  a  d-c  power  supply. 

There  is  another  phase  in  the  ap¬ 
plication  of  tubes  to  r-f  heating 
which  is  being  studied.  Where 
tubes  are  not  operated  continuously 
and  the  time  on  is  short,  it  is  pos¬ 
sible  to  increase  tube  ratings  to  the 
point  where  average  dissipations 
will  be  no  greater  than  for  continu¬ 
ous  service.  This  requires  a  maxi¬ 
mum  limit  on  the  length  of  time  for 
averaging.  Considerable  work  must 
be  done  on  any  given  tube  type  to 
determine  accurately  its  maximum 
safe  possibilities  in  this  type  of 
application. 


Refrigeration  for  Amplifiers 

Refrigeration  of  the  main  ampli¬ 
fier  room  of  Lockheed  Aircraft’s 
large  public  address  system  has  ex¬ 
tended  life  of  both  tubes  and  elec¬ 
trolytic  capacitors.  Where  temper¬ 
atures  formerly  went  up  to  130  F, 
two  refrigerating  units  now  main¬ 
tain  the  air  at  about  70  F. 

Refrigeration  was  decided  upon 
when  figures  showed  that  the  68  50- 
watt  amplifiers  in  the  room  re¬ 
quired  new  6L6’s  and  5Z3’s  every 
six  weeks  to  three  months.  With 
the  room  cooled,  only  about  25  per¬ 
cent  of  the  tubes  are  replaced  each 
year.  Electrolytic  capacitors  had  a 
life  expectancy  of  one  to  three 
months  before  refrigeration  and 
now  last  two  years  on  the  average. 

Two  small  refrigeration  units 
originally  used  for  food  preserva- 


EvierYong  Can  Cownf  on 

Weoer-root 


In  every  arm  of  the  service, 
today,  Veeder-Root  Counters 
are  performing  countless  con¬ 
fidential  missions  "by  the  numbers” 


high  up  in  the  D-O’s  . . .  and  you  are 
in  need  of  some  phase  of  Counhrol 
.  . .  then  let’s  talk  it  over. 


. . .  bringing  raid  and  discomfort  to 
the  enemy. 

Now  if  you,  too,  have  a  military 
mission  in  manufacturing  that  counts 


VEEDER-ROOT  INCORPORATED 

Counts** 

HABTPORD  2,  CONN.  •  GREENVILLE.  S.  C. 
Montraal,  Canada  *  Dundee,  SooUand 
Offle**  and  agenU  in  principal  citict 


V  E  E  D  E  R  -  R  O  O  T 
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ft^fCTRO/^IC 

mAv 


SIMPLE  DESIGN 
INEXPENSIVE 

AVAILABLE 


IS  YEARS'  DEPENDAILE 
PERFORMANCE 

SOME  TYPICAL  APPLICATIONS 


$moll  El«ctric  Motors 
Aircroft  Instrumtnts 
Scolos  &  Weighing  Devices 
Thickness  Gauges 
Rollers 

Flow  Controllers 
Pressure  Gouges 
Gyros  i 

Vibration  Pickups 
Indicating  Thermometers  & 
Similar  Instruments 
Pilot  Trainers 


IMMEDIATE 

DELIVERY 

FEATURES 


Smallest  of  98  different  types 
ond  sizes- shown  to  scale* 


SENSITIVE  —  Relay  action  initi* 
oted  by  externol  contoct  as 
high  as  ONE  HALF  MEGOHM 
with  current  as  low  os  1/10000 


45  West  45th  St. 
New  York  19,  N.  Y. 


Write  tedoy  for  Cotoieg  No.  7. 
Over  2S0  tfpet  end  tiiet  of 


ampere. 

LOW  COST  Electronic  sensi* 
tivity  and  features  ot  o  cost 
comparoble  to  ordinary  reloys. 

SMALL  SIZE  —  Mounts  on  o 
standard  4  inch  electricol  con¬ 
nector  box. 

DEPENDAME  —  Simplified  cir¬ 
cuit  plus  silver  relay  contacts 
assures  long  service  life. 

ECONOMICAL  -  No  tube  filo- 
ments  to  consume  power  during 
"OFF  "  cycle. 

VERSATILE  —  High  contoct  pres¬ 
sure  on  silver  contacts  ollows 
conservative  rating  of  four  (4) 
amperes,  with  o  choice  of  either 
opening  or  closing  a  circuit,  or 
to  simultaneously  open  one  and 
close  another. 

AUTOMATIC  HOLD  CIRCUIT  - 
Connecting  terminals  provide  o 
choice  of  conventional  reloy  oc- 
tion.  or  allow  a  momentory 
contoct  to  energize  reloy  ond 
couse  it  to  automatically  remoin 
energized  until  manually  reset 
by  "Reset"  switch. 

APPLICATIONS 

LIQUID  LEVEL  CONTROLS 
SAFETY  ALARMS 
STOP  MOTIONS 
DROP  WIRE  DETECTION 


Steatite 

lor  ElEGRONIC 
Applkotioiis 


products  with  complete  confidence  in  the  high 
quality  and  dimensional  accuracy  of  the  parts.  Made 
to  exacting  standards,  Louthan  Steatite  insulations 
have  the  mechanical  and  electrical  characteristics 
needed  for  electronics  applications  and  other  elec* 
trical  service.  They  are  formed  to  meet  your  needs  I 
and  made  to  close  tolerances.  Surfaces  are  smooth,  i 
hard,  clean  and  non-absorbent. 

Write  for  Catalog  49-E,  describing  Louthan 
Insulations. 


THE  LOUTHAN  MANUFACTURING  COMPANY 

A  Subs.d.o.^  o<  Ho. bison  Wolk.r  Refroefo.iri  Co. 

EAST  LIVERPOOL,  OHIO 

R«pr«»«AtoffV%  M  B  Zv.ger  NfwYofL17  N  Y  Gleors  Corrsw  Corttporty,  CKieogo  6,  HI 


September,  1951  —  ELECTRONICS 


i 


THERMOPILE 

Model  3900  Thermopile  is  a  sensitive, 
accurate  indicator  of  small-differential 
temperatures.  The  unit  is  equipped  with 
30  pairs  of  copper-constantan  junctions, 
and  is  tapped  at  10  and  20  pairs.  Uni¬ 
flare  Vi"  fittings  are  provided  for  water 
connection.  Recommended  auxiliary 
meter  has  a  7-millivolt  movement 


New  Litton  U-Lines,  Water  Loads  and  Thermopiles 
are  now  available  for  faster,  more  efficient  laboratory 
measurements  in  microwave  problems.  New  Litton  Elec¬ 
tromagnets,  Electromagnet  Controllers  and  Filament 
Controllers  are  also  offered  to  facilitate  testing  and  con¬ 
trol  of  magnetrons. 


Write  for  price  end  delivery  informetion.  Dete  eubject  to  change  without  notice. 

LITTON  INDUSTRIES  | 

2301  SAN  CAtlOSe  CAilFOtNIA,  U.S.A.  ' 


BISISNIIS  AND  MANUFACTUlin  ofi 

Glottworking  Loth#t  ond  AccmmcIm, 
V«rtkoi  S«olin9Mochifi«ft,  Avrn«f  CQwip* 
m«nt.  Pr«ci«ion  Spetw*ld«r».  OM  Vopor 
Vocwwm  Fwmpt,  Oio»«  Aoking  Ov«n«, 
VocMMn  Tvb««  ond  Twb«  Components. 
Mognotfons,  Hiph  Vocoum  Mofwbo  0*1, 
Mkrowove  Equipment. 
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LinON  U  LINE 

New  Model  4000  U-Line  offers  utmost 
convenience  and  accuracy  in  quickly  de¬ 
termining  VSWR  in  high-power  coaxial 
lines.  The  equipment  transduces  power 
from  a  standard  1  Vs"  coaxial  line  to  a 
U-shaped  configuration  with  round  cen¬ 
tral  conductor.  Both  central  and  outer 
conductors  are  mechanically  rigid.  A 
traveling  probe  moves  on  a  precision 
carriage  through  the  open  end  of  the 
"U.”  The  probe  circuit  includes  assem¬ 
blies  from  the  Hewlett-Packard  Model 
805  Slotted  Line.  A  millimeter  scale 
with  vernier  indicates  probe  position. 
50  centimeters  of  travel  is  available. 


Model  4807  Electro-  | 

magnet  is  a  low-volt-  m  E 

age,  high-current  unit  V,  _ P 

designed  for  general,  V  ■  . ,  . 

across-the-line  rec-  v  ’ 

tified  service.  It  is  i  .J 

shell-type  in  design, 

and  will  produce  a 

field  of  9,000  gauss 

across  a  Va"  gap. 

Model  4807  is  the 
standard  Electro- 
magnet  recommended  for  use  with  Lit¬ 
ton  high-power  CW  magnetrons. 


ELECTROMAGNET  CONTROLLERS 


Litton  Electromagnet  Controllers  and 
Cathode  Sockets  are  available  for  use 
with  Litton  magnetrons. 


By  regulating  cathode  temperature  of 
Litton  or  other  high-power  magnetrons. 
Model  5001  Filament  Controller  can 
extend  magnetron  life  as  much  as  a  fac¬ 
tor  of  ten.  The  Controller  holds  cathode 
temperature  constant  over  wide  ranges 
of  magnetron  input  power  and  load  con¬ 
ditions.  The  Filament  Controller  oper¬ 
ates  on  1 15-v,  60-cps  input  and  includes 
filament  transformer. 


HIGH  POWER  RATING 


Model  4000  offers  continuous  fre¬ 
quency  coverage  from  450  to  2,750  me. 
with  insertion  VSWR  of  less  than  1  05. 
Special  Tbflon  bead  supports  make  pos¬ 
sible  a  conservative  CW  power  rating 
of  two  kilowatts  through  the  line. 
VSWR  measurements  may  be  made  at 
any  power  level  from  kilowatts  to  mi¬ 
crowatts.  Standard  equipment  includes 
UG-50  U  female  couplings. 

Auxiliary  equipment  available  in¬ 
cludes  male  couplings,  VSWR  meter,  rf 
power  output  meter,  and  range  switches 
to  specification. 


ELECTROMAGNET 


FILAMENT  CONTROLLER 


WATER  LOAD 


CATHODE  SOCKETS 


ITTON  INDUSTRIES  NEWS 


As  a  termination  for  1  Vs",  50-ohm  co¬ 
axial  lines,  Litton  Model  4100  Water 
Load  is  particularly  useful  in  high- 
power  applications  where  power  output 
must  be  accurately  measured.  The  L^d 
is  conservatively  rated  at  2  kilowatts 
capacity  between  950  and  3,000  me. 
VSWR  is  less  than  1.2  over  full  range, 
and  less  than  1.1  above  2,000  me. 

For  convenience  in  sampling  rf  pow¬ 
er,  the  Water  Load  also  includes  two 
adjustable-depth  probes. 

For  accurate  power  measurement 
Litton  Model  3900  Thermopile  and  as¬ 
sociated  meter  are  recommended. 


Many  Litton  CW  and  pulsed  mag¬ 
netrons  are  classified.  With  proper 
clearance  established,  we  will  gladly 
discuss  our  ability  to  fill  your  require¬ 
ments. 


NEW  LinON  TEST  AND  CONTROL 
EQUIPMENT  SPEEDS,  SIMPLIFIES 
HIGH  POWER  MICROWAVE  WORK 


1 


means  nearly  a  quarter  century 
of  specialized  skill  and  know-how 
applied  to  your  antenna  problems 

Knowl«dge  gained  through  engineering  and 
developing  tens  of  thousands  of  antenna 
problems  is  your  short-cut  to  better,  more 
dependable  mechanical  and  electrical  designs. 
Ward  is  the  oldest  and  largest  exclusive 
manufacturer  of  antennas.  Whether  you 
require  one  or  a  hundred  thousand  units, 
Ward's  complete  engineering  and 
manufacturing  facilities  ore  at  your  service. 
Write,  wire  or  telephone. 


♦  llluitrating  Ward'i  SPP-I17 
directional  transmitting  and  ro- 
coiving  antonna,  dosignod  for 
point  to  point  communicottont, 
ond  built  to  go  up  ond  ttoy  up. 


THE  UIRRD  PRODUCTS  CORP. 

Division  of  Tfio  Gabriel  Co. 

1S33  I  AST  4STH  ST.  •  CIIVIIAND  X  ONIO 


IN  CANADA; 

ATLAS  RADIO  CORP.  LTD., 
Toronto,  Ontorio 


TUBES  AT  WORK  (centiniiedf 

tion  operate  two  cooling  radiators 
using  fan  circulation.  The  radia¬ 
tors  are  mounted  near  the  ceiling 
above  the  racks  containing  the 
amplifiers  as  shown  in  Fig.  1.  Each 
60-watt  amplifier  contains  two  5Z3 
rectifiers  and  four  6L6  beam-power 
output  tubes. 

The  entire  public  address  system 
includes  more  than  1,000  speakers 
and  operates  continuously. 


Ultrasonir  Soldering  Bath 

Rapid  tinning  of  small  aluminum 
and  aluminum-alloy  articles  is  made 
possible  by  an  ultrasonic  soldering 
bath  recently  introduced  by  Mul- 
lard  Limited  of  London,  England. 
The  unit  has  been  developed  spe¬ 
cifically  for  the  soldering  of  small 
and  complex-shaped  parts.  Included 
in  the  category  of  work  are  such 
items  as  foils,  wires  and  tubes. 

The  process  is  expected  to  find 
extensive  use  in  the  making  of  con¬ 
nections  for  capacitor  foils,  in  the 
tinning  of  aluminum  galvanometer 
suspensions  and  in  the  soldering  of 
small  tubes  and  sections  to  anchor¬ 
ings  or  mountings. 

The  new  device  consists  of  a 
small  soldering  bath  i-in.  in  diam¬ 
eter  and  8-in.  deep.  The  bath  is 
heated  by  means  of  a  conventional 
resistance  winding.  The  molten 
.solder  in  the  bath  is  agitated  ultra- 
I  sonically  by  means  of  a  magneto¬ 
striction  transducer  composed  of  a 
stack  of  iron-alloy  laminations.  A 
I  control  switch  on  the  front  of  the 
I  unit  enables  the  ultrasonic  energy 
to  be  applied  at  will. 

I  To  obtain  the  maximum  eflRciency 
of  operation,  it  is  nece.ssary  to  ex¬ 
cite  the  system  at  its  natural  reso¬ 
nant  frequency.  In  the  case  of  the 
transducer  used,  the  frequency 
varies  between  about  19.5  kc  and  21 
kc  according  to  the  temperature  and 
the  intensity  of  the  magnetic  field. 

The  rapid  vibration  of  the  bath, 

I  resulting  from  the  magnetostric- 
■  tion  effect  produced  in  the  trans¬ 
ducer  is  used  to  break  up  the  highly 
refractory  oxide  film  which  nor¬ 
mally  forms  easily  on  such  metals  as 
aluminum.  Formerly,  one  of  the 
few  effective  ways  of  removing  the 
films  was  through  the  use  of  fluxes 
which,  on  the  application  of  heat  or 
special  liquids,  release. a  nascent 
element  to  stimulate  a  violent  reac- 
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Irvinaton 


I  Inringten  Varnish  A  Insulator  Co. 

I  6E  Argyle  Terrace,  Irvington  11,  N.  I. 

I  Gentlemen: 

I  Please  srad  me  technical  literature  on: 

I  Q  Ehirvel  91tC  Varnish  Q  Class  “H”  Insulation 

!  Name . . . . . . . . . 


Plonts:  El  Monte,  Colifornia 


Homilton,  Ontorto,  Conodo 
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For  more  than  10  ream,  Speny  Gjroacope  Company  haa  been  insu¬ 
lating  coils  and  otner  components  with  Harrel  Internal  Curing  Var¬ 
nishes,  because  of  rheir  excellent  mechanical  and  electrical  properties. 

Sperry . . .  world  famous  for  the  quality  and  performance  of  its  instru¬ 
ments  .  .  .  reports  these  speciBc  adrantages  from  the  use  of  Harvel 
91Zd,  electrical  insulating  ramish: 

1-  High  mechanical  strength.  Conductors  rigidly  bonded  into  a 
compact  mass.  No  soft,  tacky  varnish  interiors  to  allow  movement  of 
conductors. 

2.  High  dielectric  strength  .  .  .  2200  vpm.  Electrical  properties 
retained  at  high  temperatures — unaffected  by  oiL 
3,  Fast  baking  time.  912-C  cuts  baking  schedules  as  much  as  S0%- 
materially  reduces  production  coats. 

Sperry  also  turns  to  Irvington  for  Class  flexible  insulations  when 
space  and  weight  are  at  a  premium.  Running  safely  at  temperatures 
as  high  as  500°F,  these  insulations  permit  using  smaller  conductors, 
and  thus  open  the  way  to  lighter,  more  compact  designs.  It  %vill  pay 
you  to  investigate  these  Irvington  products — mail  coupon  today  for 
the  full  story. 


For  lasting  insolation  strength, 

Sperry  connts  on  HARVEL  912-C 


"A”  BATTERY 
ELIMINATORS 


SPECIALTY 

MASS  PRODUaiON 

PRECISION  FABRICATION 
OF  SHEET  METAL  PRODUCTS 
TO  YOUR  OWN  OR 

GOVERNMENT  SPECIFICATIONS 

COMPLETE  iadlitiM  under  one  tool  for 
quality  man  production — Includinq  Heliarc 
welding,  baking  and  ilnUhing.  Whlitler 
and  Wiedermonn  equipment  ior  short  runt. 
Tool  and  die  engineering  and  designing. 
Completely  coneeyerlied  ilnlshlng  iaeilities. 

Large  assortment  oi  stock  and  special  dies 
ior  the  radio.  teloTision  and  electronic 
Held.  Production  and  engineering  under 
the  direction  oi  a  competent  executive  who 
has  had  over  36  years  experience  in  sheet 
metal  iobricatlon  backed  up  by  a  sub¬ 
stantial  organisation  and  personnel  with 
Know-How. 


Chossit 
Encloiursi 
Mttol  Cebiiwtt 
Contolcs 


Isstrimwiit  Hossingr 
PomIi — lexer 
Semple  Models 
Woter  Tigkt  lexer 


Spore  Port  lexer  te  Army-Nsvy  Specificotienr 
For  Immediott  Oelivery 

Expert  Design  Consultation  on  your  sheet  metal  regutremenix 
QUOTATIONS  CHEERFULLY  GIVEN  UPON  REQUEST 

ART-LLOYD  METAL  PRODUCTS  CORP. 

2973  Cropsey  Avenue  Brooklyn  14,  N.  Y 

Teleplieae:  ESplenede  J-2400-1 


ca 


ior  DEMONSTRATING  AND 
TESTING  AUTO  RADIOS 

N»w  Mod*U  .  e  .  Dasionad  for  tostino  D.  C 
Eloctricol  ApporatvR  on  to9ulor  A.  C.  Ltnoi. 

L  Eqwippod  widi  Fwfl'Wov*  Dry  OiK  Typo 
Roctifior,  Aswring  NoitO'losR,  lotorfor- 
onco'freo  Oporotioo  ond  Extromo 
^  long  Lift  ond  RoLobility.  ^ 


ALLMETAL 

FOR  THE 
FINEST  IN 

STAINLESS 

STEEL 

FASTENERS 

FOR  QUALITY 
AND  OELIVERY 

Complete  (acilitiei  wn- 

controMcd  quality  and 
immcdiole  delivery 
Standord  and  AN 
tpeci  Spectoli  to  order 


ATR, 


Amirkan  Tuivision  I  Radio  Co 

SAINT  PALJl  1  MINNESOTA-U  S  A 


SCREW  1HEOOOCTS  COMPANY,  INC. 

33  GREENE  STRRT  NEW  YORK  1 3,  N.  Y. 
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special  harnesses 

CABLES, 

CORDS  A 

forMilitarii 

equipment 


/If  you  havo  a  wiring 
problem  on  any  of  your 

Defense  Projects,  consult 
Lenz.  Here  is  a 
dependable  source  for 
Harnesses,  Cables  and 
Cords,  constructed  of 
JAN.C-76  Approved  Wire, 
that  can  speed  up  your 

assembly  operations. 
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FULL  RANGE  OF  MIL-T-27 

TRnnsFORn 

1ER 

s 

SEALED  UNITS 

NYT  hermetically  sealed  trans* 
formers  are  available  in  all  stand* 
ard  sizes  to  meet  MIL-T-27  speci* 
fications,  and  especially  designed 
constructions  for  a  wide  variety  of 
military  as  well  as  civilian  applica¬ 
tions.  Designed  and  built  to  meet 
the  most  exacting  specifications. 
Production  facilities  for  quantity 
production  of  all  sizes. 


the  HORNET 

HORNET  transformers,  pioneered 
by  NYT,  are  of  open  type  construe- 
.tion,  utilizing  Class  H  insulating 
materials.  Approximately  one- 
fourth  the  size  and  weight  of  com¬ 
parable  Class  A  units.  Filament 
and  plate  supply  transformers  and 
chokes.  Units  can  be  designed  for 
ambients  up  to  190  deg.  C.,  alti¬ 
tudes  up  to  60,000  feet;  power 
ratings  from  2VA  to  5KVA. 


POWER,  AUDIO,  FILAMENT 
and  PLATE  TRANSFORMERS 
REAaORS  •  FILTERS  •  CHOKES 
TV*  RADIO  •  ELECTRONICS 


Engineering  and  development  facilities 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JERSEY 


TUBES  AT  WORK  (cmKiiMd) 

tion  with  the  oxide.  This  is  an  un¬ 
satisfactory  method  as  the  reaction 
is  only  of  short  duration  and  the 
oxide  film  reforms  immediately 
after  the  reaction  ceases.  The  dif¬ 
ficulty  is  overcome  with  the  ultra¬ 
sonic  soldering  iron  and  bath  and 
positive  and  uniform  joints  can  be 
obtained  easily. 

The  bath  is  allowed  to  heat  to  its 
usual  operating  temperature.  The 
transducer  is  then  energized  by 
closing  the  switch  on  the  front  of 
the  unit.  After  this,  articles  can 
be  tinned  simply  by  immersing 
them  into  the  molten  solder  con¬ 
tained  in  the  bath.  An  important 
advantage  of  this  method  is  that  no 
flux  is  required.  Moreover,  soft 
solder  may  be  employed.  To  avoid 
electrolytic  action  when  soldering 
aluminum  and  its  alloys,  there  may 
be  advantages  in  using  a  tin-zinc 
instead  of  the  usual  solder  with  a 
tin-leEid  base. 

The  ultrEisonic  power  necessary 
to  drive  the  transducer  is  supplied 
by  an  electronic  amplifier  compris¬ 
ing  the  power-supply  unit.  This 
unit  is  housed  in  a  metal  case  with 
handles  and  may  easily  be  carried 
around  a  factory. 

Amplifier  Operation 

When  the  amplifier  is  switched 
on,  a  surge  of  current  is  applied  to 
the  main  excitation  coil  of  the 
transducer.  This  gives  rise  to  a 
change  in  the  magnetic  field  in  the 
magnetostrictive  element  and  there¬ 
fore  in  the  length  of  the  transducer. 
The  change  in  length  induces  a  volt¬ 
age  in  the  pickup  coil  which  is  fed 
back  to  the  amplifier  enabling  oscil¬ 
lations  to  be  sustained  at  the 
natural  frequency  of  the  magneto¬ 
strictive  element,  irrespective  of 
any  temperature  change  which  may 
occur. 

Use  of  high-impedance  coils 
eliminates  the  necessity  of  using 
transformers  for  coupling.  This 
procedure  simplifies  the  amplifier 
circuit  and  reduces  weight. 


Intrusion  Alarm  System 

An  intrusion  alarm  system  con¬ 
sisting  basically  of  a  transmitter, 
antenna  system,  receiver  and  dis¬ 
criminator  has  been  developed  by 
John  E.  Tillman  while  employed  in 


September,  1951  —  ELECTRONICS 


.  4-f  ■ 


i  ■ 


.S 


i,..'  r1 


edwin  i.  guthman  &  co.,  inc. 

15  s.  throop  St.  Chicago  . .  CH  3-1600 
attica,  indiana  . 


\ 


Quality  control  by  experts 


\  \ 


\  \ 


■T^ 


Si 


FOR  YOUR  PANEL 

A  NOVEL  and  UNIQUE  CIRCUIT  INDICATOR 

DESIGNED  FOR  NE-51  NEON  LAMP  V 
For  110  or  220  volt  circuits 

The  required  resistor  is  4r 

an  integral  part  of  this  assembly  f  i 

-•■built-in."  #  J 

RUGGED  •DEPENDABLE  i  A 
LOW  IN  COST 


PATENTED:  No.  2,421,331 
Cot.  No.  521308-997 


WIUKOEf  TRY  A  SAMPLE? 

Writ*  on  your  company  l«tt*rhead.  We  will  act  at  once. 
No  charge,  of  course. 

SIND  FOR  m  192  PA6i  HANDBOOK  OF  PILOT  LKHTS 

Among  our  thousands  of  Pilot  Light  Assemblies  there  is  one 
which  will  fit  your  special  conditions.  Many  are  especially 
mode  and  approved  for  military  use.  We  pride  ourselves 
on  prompt  deliveries— any  quantity. 

ASK /OK  OUR  APPLICATION  CH6INCCRIH6  SFRUICC 

Foremost  Manufacturer  of  Pilot  Lights 

Tii«  HIAL  LIGHT  COMPANY  of  AMERICA 

900  BROADWAY,  NEW  YORK  3,  N.  Y.  SPRING  7-1300 


RECORDING 


ELECTRONICS 

Just  Out — 2nd  Edition 


I  with  th«4r  ipplicRtiofia  to  many  proMomt  la 
•loctrieal  tnplnt«rin|  and  phyaict.  lOnsiders  both 
vactiuiii  and  gait  fUled  flectrontc  dorioeo.  and  dti- 
cu.sM»n  tflpvUUm  pick  up  devices,  M<*oodary  emlaaion 
inutiipliera,  (ttld  cathode  gas  tiiodea.  vapor  and 
fliioreacent  lightlns  and  inodem  photocelU.  ThU 
edition  Includea  new  ma¬ 
terial  on  cathode-ra' 
tubes,  electron  theory  of 
matter,  kinetic  theory  of 
(aeee.  F-M  cyclotron,  be- 
utroo,  kly.stron.  etc.,  etc 
By  J.  Mlllnan  and  S. 
Saaly.  Dent,  af  Ctac. 
Cnpin..  Senaal  af  Tech. 
Tha  City  Callate  of  Now 
York.  598  papas.  392 
illus..  S7.25 


THEORY  AND 
DESIGN  OF 
TELEVISION  RECEIVERS 

Just  Published 


*  theory  for  the  bohaviitr  of  various  television 
circuits  from  the  eninneering  vieupcdnt.  an  well  an 
disciiislnB  th«ir  practical  design.  Covers  standards 
goierning  television  transmi-vdon,  the  theory  of 
Hreuits  and  syntemM.  and  various  receiver  wTvicing 
ircliitiuuea.  Presents  numerous  tablea,  grains, 
and  schematic  drawings  that  sa\e  time  and  effort 
By  Sid  Dautseh.  Palytaehaic  Rasaareh  and  Da* 
velopment  Co..  Ntw  York.  536  papac.  386  Illus.. 
56.50 


ELECTRONIC  MOTOR 
and  WELDER  CONTROLS 

Just  Published! 


for  motors  and  resistance  welders.  The  book  ex¬ 
plains  circuit  operation  uf  tube-operated  equip 
luent  found  in  tha  two  maj<»r  gruupa  of  motor  an*' 
.cstsiamv-welding  con 
trol.  F^ach  chapter  starts 
with  an  lntr>Hlutiirui  to 
a  complete  electronic 
equipment  and  then  splus 
t  into  its  component  cir¬ 
cuits,  pinpointing  each 
>p*‘ratlott  with  siiiiple  de- 
s<-rip(ii>nB  and  diagrams. 

By  Gaorf*  M.  Chuta,  348 
papas,  187  illus.,  >6.50 


*  Portable 

*  Compact  (6  3/ 4" 

X  9  13/16"  X  IJ  3/4") 

*  light  weight  (33  Ibt.) 

*  Eoiy  loading  * 

*  3  to  12  chonneU 

*  Many  other  featuret 
lound  only  in 

much  larger'recorSert 


dependable  instruments 


Oscillograph  Rocordor 


*  The  Heiland  500,  because  of  the 
extremely  small  size  and  light 
weight,  is  widely  used  in  aircraft  and  guided  missile  testing  and  by  industrial 
and  general  research  laboratories.  The  use  of  highly  sensitive  Heiland  galva¬ 
nometers  permits  the  measurement  of  strains  without  the  use  of  amplifiers. 
For  further  informutlon  write 

HEILAND  RESEARCH  CORPORATIOH  Danv*r,  Colorado,  USA 


COMPONENTS 
HANDBOOK  ^ 

4Thit  baak  eodifiM  avollaMa  infarmatiafi  an  tha 
propartiaa  and  charactariitics  af  many  elassat 
of  electronic  compananti.  Includes  the  reaulu  uf 
original  iimasurrmpnt.s  made  at  the  Kadiatlon 
laabiiratory  on  iiianurarturctl  components.  It  covers 
F1XKI>  I'fiMrfiNKNTS.  such  a«  wirea.  cables,  re 
si.stOTM.  inductors  and  tranaformera:  VARIAKI/' 
f'OMPONKNTS-  linear  and  non  linear  poteotl- 
ometera.  phaiie-ahifTing  and  sweep- scaiininf  oon- 
denaera:  EU-XTHO  MFU  IIANH  AL  ('OkfiniXENTS 
d-c  Aeisvna,  vencruttir  and  line-voltage  regula 
ton.  etc.;  im'EIVl.Nff  TritF:N.  including  catho*te 
ray  tubew.  By  John  F.  Blackburn,  Mast.  Init.  af 
Tech.  626  papes.  700  illu>..  58.00 


SEE  THEM  10  DAYS  FREE 


McGrow-Hill  Book  Co..  Inc. 

330  W.  42  St..  NYC  It 

S<nd  me  book(s)  checked  below  f«>r  10  days'  ex¬ 
amination  vn  approval.  In  10  day-  I  will  remit  fur 
iMMikfa)  1  keep,  plua  few  rente  for  delivery  an«1  re¬ 
turn  iinwanTctl  Ixioklt)  postpaid. 

□  1.  5fitiman  A  Beeb- ELECTRONICS  57.2.5 

□  2.  IMttsch-  THEORY  AND  DESIGN  OF  TELF 

VISION  RECEIVERS  56. 

□  J.  (hute  ELECTRONIC  MOTOR  AN 

WELDER  CONTROLS . 56. 

n  I.  Blackburn  —  COMPONENTS  HANDBOOK 


nty . Zone. 


ThU  affar  applies  to  U.  S.  only. 
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For  the  Answer  to  Your  Insulation  Problem 


Look  Through  Line 


coupon. 
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VARGLAS  TUBING  IMPREGNATED  WITH  GENERAL  ELECTRIC 
PERMAFIL.  Tough.  flexible,  heat-resistant — available  in  coils.  Premium 
tubing  at  a  reasonable  price. 


VARGLAS  SILICONE.  That’s  the  insulating  sleeving  and  tubing- 
pioneered  by  Varflex — that  takes  temperatures  ranging  from  500“  F 
above  to  85®  F  below  in  its  efficient,  resistant  stride.  Lead  wire  and 
treated  cord  too. 


VARGLAS  SLEEVING  AND  TUBING.  Numerous  types  and  grades — in¬ 
cluding  synthetic  treated,  varnished,  lacquered,  saturated,  litewall  and 
others. 


VARGLAS  NON-FRAY  SLEEVING.  Three  typ>es — may  be  subjected  to 
temperatures  up  to  1200®  F— for  applications  where  dielectric  require¬ 
ments  are  not  primary. 


VARFLEX  COnON  TUBING  AND  SLEEVING.  Varnish  or  lacquer  im- 
pregnants  —  for  applications  where  Fiberglas  products  are  not  required. 


VARFLO  TUBING  AND  SLEEVING.  New.  low-priced  —  for  applications 
where  unusually  high  temperatures  are  not  a  factor.  A  real  economy  line, 
this. 


VARFLEX  Corporation,  308  N.  Joy  St.,  Rome,  N.  Y. 

Please  send  tne  information  as  well  as  free  samples  of  your 
electrical  Sleeving  and  Tubing. 

I  am  particularly  interested  in  samples  suitable  for  . . . 


Name 

Company 

Street- . . 

City . 


_ Zone _ Stote . 


SYNTHOLVAR  EXTRUDED  PLASTIC  TUBING.  Low  temperature  flexibil¬ 
ity — high  dielectric  and  tensile  strength — made  from  a  standard  formula¬ 
tion  of  vinyl  polymers. 


SAMPLIST  All  you  want  with 
our  compliments.  For  free 
folder  of  our  com- 
3|^  plete  line,  just  clip 

ac\  and  mail  this 


VARFLEX 

CORPORATION 


TUBES  AT  WORK 


(continued) 


FIG.  1 — Sketch  illui'iatinq  the  theory  oi 
operation  pertaining  to  the  intnieion- 
detection  lyilem 

the  atomic  energy  program. 

The  tran.smitter  T,,  see  Fig.  1, 
radiates  amplitude-modulated  r-f 
energy  that  is  received  by  two  an¬ 
tennas.  Both  of  the  antennas 
are  terminated  by  transmission 
lines.  The  transmi.ssion  lines  differ 
electrically  by  a  half  wavelength  at 
the  operating  frequency.  The  lines 
are  designated  L,  and  L,  and  are 
called  the  phasing  network.  The 
junction  of  the  phasing  network 
terminates  at  the  receiver  R. 

By  positioning  the  two  anten¬ 
nas  in  reference  to  the  transmitter, 
it  is  possible  to  phase  the  incom¬ 
ing  r-f  voltage  to  a  very  low 
level  at  the  receiver.  The  r-f  volt¬ 
age,  by  traveling  through  the  un¬ 
equal  lengths  of  tran.smission  line, 
reaches  the  receiver  180  deg  out  of 
phase,  with  a  result  of  essentially  a 
zero  voltage. 

Upon  intrusion,  an  object  or  body 
approaches  the  r-f  field  at  point  1. 
R-f  energy  is  refracted  by  the  body 
to  the  two  antennas.  The  dis¬ 
tances  D,  and  D,  refer  to  the  paths 
traveled  by  the  refracted  r-f  energy. 
Since  path  D,  is  longer  than  path 
D„  the  refracted  r-f  energy  will  be 
in  phase  at  the  receiver  for  various 
positions  of  a  body  between  points 
1  and  2.  Also,  the  r-f  energy  will 
be  180  deg  out  of  phase  for  other 
positions  of  the  body  between  points 
1  and  2.  The  variation  of  signal 
voltage  is  detected  by  the  bridge 
detector  in  the  discriminator  unit 
and  operates  the  relays  which  ener¬ 
gize  the  indicating  system. 

When  the  paths  of  two  fields 
cross  over  as  at  points  X  in  Fig.  2, 
it  becomes  necessary  to  operate 
transmitters  T  at  different  fre¬ 
quencies.  The  frequencies  should 
be  separated  by  a  minimum  of  16 
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up  to 


with  the  New 
CAPACITANCE  COMPARATOR 


Any  type  of  condenser . . .  paper, 
mica,  oil  filled,  ceramic  or  elec¬ 
trolytic  .  .  .  can  be  graded  on  the 
PC-4  at  rates  up  to  8000  per  day 
by  an  unskilled  operator.  Working 
to  an  accuracy  of  0.2%,  the  PC-4 
is  a  companion  production  in¬ 
strument  to  the  famous  PR-S 
Automatic  Resistance  Comparator. 
Leading  manufacturers  have  found 
it  an  indispensible  tool  in  the  fight 
for  higher  quality  and  lower  pro¬ 
duction  costs.  Easy  operation  re¬ 
duces  inspection  time  to  an  ab¬ 
solute  minimum. 

Completely  self-contained,  the 
PC-4  requires  no  outside  attach¬ 


ments  other  than  the  Standard 
Capacitor  against  which  the  un¬ 
knowns  are  to  be  checked.  Oper¬ 
ates  on  110  Volt — 60  cycle  AC. 
Range:  10  mmfd  to  1000  mfd. 
Size:  18'  x  12*  x  12*.  Weight: 
approximately  3S  lbs.  For  com¬ 
plete  details,  write  for  Catalog 
Sheer  >-E. 


INSTRUMENT  LABORATORY  INC. 

1123  Bank  Strati  •  Cincinnali  14,  Ohio 


MANUFACTURERS  OF  R.  F.  COILS  AND  ELECTRONIC  EQUIPMENT 
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17  capacitors 
per  minute 


PIKE 

’690*“ 

r.0.B.  CINCINNATI 


Write  to  MITCHEU-RAND  for  free 
samples  and  descriptive  data. 


MITCHELt-RAND 


Ele^rical  Insulation  Headquarters 


m^cuUi^  mea4444e 

by  any  comparison  and  yardstick,  PERMACEL  TAPES 
have  the  qualities  and  stamina  for  everlasting 
protection  and  positive  cohesion.  Made  of  cotton  cloth, 
crepe  or  flatback  paper,  acetate  film  or  cloth, 
PERAAACEL  TAPES  have  instant  fingertip 
stickiness,  elasticity,  great  dielectric  and  tensile, 
strength,  great  tear  resistance,  maximum  adhesive 
firmness,  excellent  varnish  penetration  . . .  they  resist 
electrolytic  corrosion,  oils,  moisture  and  acids,  etc. 


^  YES..  .  PERAAACEL  TAPES  have  what  it  takes 
to  insulate,  protect,  tie  and  identify  .  .  .  and 
frequently  at  lower  cost! 


A  PARTIAL  LIST  OF  M-R  PROOUCTS:  FIMPGIA.S  VARNISHED  TUtINC,  TAPE  AND  CLOTH  ■  INSULATING  PAPERS 
AND  TWINES  •  CABLE  FILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  ■  TRANSFORMER  COM¬ 
POUNDS  •  FIBERGUS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CLOTH  AND 
TAPE  •  MICA  PLATE,  TAPE.  PAPER.  CLOTH.  TUBING  •  FIbERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES,  WEBBINGS  AND 
SIEEVINGS  •  IMPREGNATED  VARNISH  TUBING  •  INSULATING  VARNISHES  OF  ALL  TYPES  ■  EXTRUDED  PLASTIC  TUBING 
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THIS  COMPACT  RELAY  HANDLES 


%^nnot€nc€n^  fte€» 


A  QUALITY  UNIT  FOR 
DEPENDABLE  SINGLE¬ 


THROW  OPERATION  IN  SMALL  SPACE 


Here  is  real  load-earrying  caparily  in  small  relay  size!  llie 
reliable  little  AMRECON  Type  ER  is  ideal  fur  loads  up  to  1$ 
amperes  in  the  single-pole,  single-throw,  double-break  arrange¬ 
ment.  Rated  at  7.5  amperes,  when  used  in  a  double-pole,  single¬ 
throw  arrangement.  Positive-acting  type;  standard  contacts 
supplied  normally  open.  Coils  are  normally  rated  at  2.75  watts 
d.r.,  or  5.6  watts,  60-cyrle  a.r. — for  voltages  up  to  230  volts 
d.c.,  or  440  volts  a,c.  (Contact  rating  as  described  aliove,  de¬ 
pending  upon  contact  arrangement — at  115  volts  a.r.,  or  32 
volts  d.r.,  non-inductive  load.  Size:  1-33/64"  high,  1-3/32" 
wide,  1-25/32"  long.  Weight:  3  ounces. 


'  WRITE  FOR  COMPLETE  INFORMATION 

Am«rican  Rday  Si  Controls,  tnc. 

4911  W.  Flournoy  St.,  Chicago  44,  III. 


•  All  gaps  in  exact  alignment 

•  Cost  in  a  block  of  synthetic  resin 

•  Magnetic  shielding  between 
channels 

•  Nonmicrophonic 

•  Adaptable  to  many  widely  dif¬ 
ferent  applications  including 
sound  and  pulse  recording 

•  Channels  available  up  to  14 


*nAoduce^s 

Magnetic  Recording  Rubber  (Synihotic) 
Watch  for  new  announcements. 


for  infarmation  about  these  and  other  Brush 
Magnetic  Recording  Cosnpostents  in  stock  or 
for  special  pttrposes,  urite 


4Ae 


7ophar 

_ --WAXE5 

/i 

COMPOUNDS 

/i'i 

Anti-Corona  high  heat-resUtcmt  compounds  for 

Fly  Back  Trcaisformen. 

/i 

Waxes  and  compounds  from  100°  F  to  285°  F 
Melting  Points  for  electrical,  radio,  television. 

<md  electronic  components  of  oil  types. 

'  i 

noneers  in  hmgus-resistant  waxes. 

!  i 

1  1  1 

Our  efficient  omd  experienced  laboratory  staff 
is  at  your  service. 

/•fRiR  i.ii:  :  H 

f^'^ZOPHAR  MILLS,  INC.  1 
112-130  26th  Street,  I 

'  ^  Brooklyn  32,N.  Y.  ^ 
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USE  THIS  COUPON  -  Get  All  The  Facts 


Electrical  Circuits  # 


Your  Reputation 


To  assure  and  maintain  top  quality 
and  performance  each  individual 
BUSS  fuse  is  tested  in  a  highly  ^ 

sensitive  electronic  device.  Fuses  that  ^ 

are  not  correctly  calibrated  or  not  Y* 

properly  soldered  or  whose  dimensions 
are  not  right  are  automoticolly  rejected. 

That  is  why  a  user  can  depend  upon  every 
BUSS  fuse  to  operate  properly  under  all  service 
conditions — and  the  manufacturer  or  service  man 
can  rely  on  them  to  protect  against  complaints 
often  caused  by  use  of  poor  quality  fuses. 


Wh*n  electrical  protection  is 
your  problem  turn  first  to  BUSS 

It  is  easy  to  select  a  fuse  to  do  the  job  right 
for  BUSS  mokes  a  complete  line  —  and  behind 
each  BUSS  fuse  is  the  world's  largest  fuse 
research  laboratory  and  fuse  production  capacity. 

Fuses  of  Dual-Element  (Fusetron  slow  blowing  fuses), 
Renewable  and  One-Time  types  ore  available  in  many 
standard  sizes  —  and  many  special  designs  are  also 
obtainable  to  fit  unusual  protection  needs. 


holders 


tMxmowfi  Mff .  UnfvBrtHy  ol 

St.  lowit  7t  M«.  (PM*i»w  M<Orow  CUcMc  C*.) 

PiMM  fmd  MbHw  SH  COntoMnf  com|»M«  focH  oi*  IU$S 
PimBititow  PvB#«  FptP  HoWtn. 


If  your  problem  it  “New  and  Different” 
turn  first  to  BUSS 

In  such  cases  we  welcome  your  requests  either  to  quote 
—  or  to  help  in  selecting  or  designing  the  special  type 
of  fuse  or  fuse  mounting  best  suited  to  your  conditions. 

Submit  sketch  or  description,  showing  type  of  fuse 
contemplated,  number  of  circuits,  type  terminals,  etc.  If 
your  problem  is  still  in  the  engineering  state,  give 
current,  voltage,  load  characteristics,  etc. 

Our  staff  of  fuse  engineers  is  at  your  service. 

BUSSMANN  MFO.  CO..  UNIVERSITY  AT  JEFFERSON.  ST.  LOUIS  7.  MO. 
DiVIStON  MCGffAW  CLCCTNIC  COMPANY 
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|MOLDITE 
RF  FILTER 


CORES 


TUBES  AT  WORK 


(contfRUcd) 


\x  ^  I - 1 

v/ 

BUILDING 

/  S  I - • 


FI3.  2 — A  typical  iDdollatton  oi  the 

lyitcm 


me  in  carrier  frequency.  If  inter¬ 
ference  still  exists,  it  may  be  neces¬ 
sary  to  change  the  modulation  fre¬ 
quency  of  one  transmitter  either 
higher  or  lower  than  the  other 
transmitter. 

The  antennas  should  be  installed 
on  a  semirigid  mount  to  facilitate 
phasing.  Jacks  are  provided  at  the 
antenna  mounts,  making  it  possible 
to  connect  a  sensitive  a-c  meter  to 
the  output  of  the  receiver.  The 
meter  is  used  to  null  the  antennas. 

The  Atomic  Energy  Commission 
will  grant  nonexclusive  royalty-free 
licenses  on  this  government-owned 
patent  application. 


'CORES  BY 

mldite 

Whether  it's  a  ^ 
mtrok.  •'•ctrooK 


moioite 


Measuring  Flyback  Filament 
Voltage 

By  T.  E.  Cantor 

Riverdale,  If.  Y. 

The  television  design  engineer  is 
at  a  disadvantage  in  attempting  to 
measure  the  filament  voltage  of  the 
1B3  or  1X2  high-voltage  rectifier 
tube  in  flyback  circuits,  since  it  is 
10  to  15  kv  above  ground. 

The  method  generally  used  is  to 
observe  the  color  of  the  filament  and 
compare  it  with  the  color  of  a  sim¬ 
ilar  rectifier-tube  filament  operated 
from  a  battery. 

A  simple  and  accurate  method  is 
to  operate  the  high-voltage  rectifier 
filament  in  the  circuit  from  a  1.5- 
volt  battery  to  maintain  the  flyback 
transformer  under  load.  Connect 
the  filament  winding  of  the  flyback 
transformer  to  another  similar  rec¬ 
tifier  tube  or  equivalent  resistor, 
and  measure  the  developed  filament 
voltage  with  a  vacuum  thermo¬ 
couple  voltmeter.  Since  the  fila¬ 
ment  being  measured  can  be 
floating  or  grounded,  there  is  no 
high-voltage  problem. 


Motont 


Samplea  promptly 
•nbmitted  upon  request 
for  design,  pre-production, 
and  test  purposes 

SEND  FOR  CATALOG  108 
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f/.c.'  "recording 


ROTARY 

SOLENOID 


iiMsaw 


WRITE  ^ 

direct  to 


A  SUMMER  AVENUE 


Here's  a  direct  writing,  high  speed  oscillo¬ 
graph  with  microvolt  d-c  sensitivity — made 
completely  drib-free  through  an  exclusive 
chopper  type  amplifier.  Now  you  con  ob¬ 
tain  a  precise  record  of  transient  variables 
— some  formerly  recorded  only  by  photo¬ 
graphic  means — at  obout  100  times  the 
speed  of  other  recorders  with  comparable 
sensitivity. 

Remember — only  the  Offner  Dynograph 
gives  you  all  of  these  features: 

Pen  Deflection  Linearity  of  1%  with  pen 
response  of  1/1 20th  second. 


Sensitivity  of  150  microvolts  d-c  per  centi¬ 
meter  of  pen  deflection. 

No  extra  equipment  needed  with  reluc¬ 
tance  type  pick-ups. 

True  differential  input  obtained  through 
special  transformer  coupling. 

Yes,  if  your  need  is  for  accurate,  high 
speed,  simultaneous  recording  of  transients 
in  the  operation  of  various  equipment — 
Investigate  the  Offner  Dynograph — write 
today  for  Bulletin  1-31 1 — see  the  complete 
specifications  and  construction  details  of 
the  Dynograph. 


SOLVES  JUIANY  REMOTE 
CONTROL  PROBLCm 


The  many  production  applications  of 
Ledex  Rotary  Solenoids  vary  from  the 
dependable,  snap-aaion  tripping  of  air¬ 
borne  bomb  releases  to  the  actuation  of 
rugged,  hydraulic  valves  in  heavy  duty 
materials  handling  equipment. 

Five  Ledex  Rotary  Solenoid  modeb 
are  manufactured.  Diameters  range 
from  I*/*  to  SVi  inches.  Predetermined 
rotation  up  to  95*  can  be  engineered  to 
suit  your  product's  requirements.  Start¬ 
ing  torques  for  45*  stroke  range  from 
pound-inches  to  50  pound-inches. 

We  supply  to  quantity  users  and  so¬ 
licit  the  opportunity  to  he  of  assistance 
in  engineering  a  Ledex  Rotary  Solenoid 
to  meet  your  product's  requirements. 


Chicago  25,  Illinois 


5320  N.  Kedzie  Avenue 


ENGINEERS,  DESIGNERS,  PURCHASING 
AGENTSl  SAVE  TIME  AND  EFFORT 

with  the  E"l 


N«w  dMipMn  kit  cooUins  SI 
ttashdard  tonninab  and  1 1 
differaot  hMden.  ThMe  mmm 
produced.  •cofMmy>pnccd 
tundard  part*  M>hf«  practically 
all  probkms  raqutrinc  hermetic 
•ealioc.  Trantpareot  case  with 
bbeled  bint  makea  it  easy  to 
•elect  the  correct  compooent 
for  your  needs.  The  1^1 
SAMPLE  KIT  is  avaiUbb 
at  the  nominal  price  of 
$10.00.  Send  check 
with  CMder  or  request 
the  free  S-I  ilhittrated 
brochure  today! 


M€tion  movtt 
tbt  srmdiure  sJomf  tbt 
tolinoid  axis,  Tbtt  s€» 
tiom  is  cont  trttd  into  m 
rpUry  motion  by  meant 
of  bait  bearingt  on  in* 


Write  tor  these  descriptive  bulletins: 
sc.  -  HwantioH.  SmM  TwihmIi 
1st  -  Hmctiiall.  SmM  nvllislt  HMSari 
SSI  -  teikct  bnkiBti 


Jit  ¥rfBSm  STREET 


If  rO  1 

■  drift-free 

H  Ledex  i 
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SBPHrw  BRIDGEPORT  BRASS  COMPANY 

Copper  Allot  Bulletin 


MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS.  IND.-IN  CANADA:  NORANDA  COPPER  AND  BRASS  UNITED,  MONTREAL 


Other  improvements  included  a 
sharp  reduction  in  the  mass  of  the 
movement,  a  special  brass  magnet  re¬ 
taining  plate  permitting  distribution  of 
shock  forces  over  the  largest  possible 
magnet  surface,  and  a  double  lock  to 
secure  the  core  against  deflection 
under  shock. 

Beryllium  copper  is  used  for  all  hair¬ 
springs,  because  of  its  excellent  fatigue 
properties  and  corrosion  resistance. 


Copper-Base  Alloys 
in  AAeter  Construction 

P»rt  Numbf  Pmr 

Dial  Pan  1 

Core  Lock  1 

Instrument  Frame  Assembly  1 
Magnet  Retaining  Plate  1 

Dial  Studs  3 

Locking  Studs  3 

Floating  Anchor  Disc  1 

Anchor  Disc  Studs  3 

Balance  Cross  1 

Washers  3 

Lock  Nuts  3 

Solder  Lug  1 

Jewel  Snew  1 

Tail  Piece  1 


One  of  the  shock-proofed  meters  manufactured  by  Marion 
Electrical  Instrument  Company,  Manchester,  New  Hampshire 


Brass  Plays  Important  Role  in 

"Shock-proofed"  Electrical  Instruments 


The  natural  properties  of  brass  are 
utilized  in  many  parts  of  the  new 
shockproof  measuring  devices  manu¬ 
factured  by  Marion  Electrical  Instru¬ 
ment  Company. 

Brass,  being  non-magnetic,  is  un¬ 
affected  by  electrical  currents  passing 
through  the  meters.  Thus,  the  strength 
of  the  magnetic  field  in  the  instruments 
is  kept  constant,  and  the  accuracy  of 
readings  is  maintained. 

Since  these  sturdy  devices  are  ex¬ 
posed  to  all  sorts  of  adverse  weather 
and  moisture  conditions,  the  non-cor¬ 
rosive  properties  of  copper-base  alloys 
are  also  important.  This  is  particularly 
true  of  the  instruments  used  by  the 
armed  forces,  since  little  protection 
from  the  elements  can  be  afforded 
equipment  in  the  field. 

Important  from  a  manufacturing 
standpoint  is  the  ease  of  fabrication 
and  finishing  of  brass.  Most  of  the 
parts,  such  as  the  dial  pan  and  magnet 
retaining  plate,  are  stamped.  Others 
are  easily  produced  on  screw  machines. 

Four  parts— three  washers  and  the 
solder  lug— are  made  of  phosphor 
bronze.  This  alloy  is  used  because  of 
its  high  tensile  strength  and  sl,ape  re¬ 


taining  qualities. 

Built  For  Signal  Corps 

The  shock-proofed  electrical  meas¬ 
uring  instruments  were  developed 
under  a  contract  issued  by  the  U.  S. 
Army  Signal  Corps.  Experience  with 
existing  devices  during  the  war  had  in¬ 
dicated  that  they  were  unable  to  with¬ 
stand  the  shock  of  gunfire  and  under¬ 
water  explosions,  the  intense  vibration 
of  jeeps,  aircraft  and  other  motorized 
equipment,  and  the  other  abuse  to 
which  portable  field  equipment  is  sub¬ 
jected. 

Complololy  Rodosignod 

Preliminary  study  of  the  problem 
revealed  two  vital  requirements.  The 
first  was  the  development  of  a  rubber 
shock  mount  for  the  instrument,  and 
the  other  was  a  redesign  of  all  ele¬ 
ments,  including  the  basic  D'Arsonval 
movement. 

After  much  research  and  testing,  a 
rubber  compound  was  developed  with 
the  necessary  temperature  and  dielec¬ 
tric  characteristics  which  would  also 
bond  well  to  steel.  This  mount  is  mold- 
ed'directly  to  the  case,  absorbing  most 
of  the  external  shock  and  protecting 
the  working  parts. 


The  new  shock-proofed  meters, 
which  are  hermetically  sealed  to  make 
them  even  more  durable,  are  used  by 
all  branches  of  the  armed  services. 
They  meet  the  specifications  of  JAN 
1-6  and  MlL-M-10304  in  addition  to 
the  Signal  Corps  Specification  SCL- 
3069  for  which  they  were  originally 
created.  Each  meter  is  rigidly  tested 
according  to  methods  developed  by 
the  Signal  Corps. 


Bridgeport  Laboratory 
Asalstaaeo  AvoUablo 

Brass  and  other  copper-base  alloys 
are  widely  used  in  the  production  of 
electrical  measuring  instruments.  Our 
laboratory  has  helped  many  manufac¬ 
turers  apply  these  non-magnetic,  cor¬ 
rosion-resistant  alloys  to  their  prod¬ 
ucts.  We  will  be  glad  to  share  this  ex¬ 
perience  with  you  in  solving  your 
problem.  (7167) 
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a  Single  NORTH 
"Gang"  RELAY 


MAKES 

and/ or 

^BREAKS 
Aas  many 
W  as 

17 

CIRCUITS 
AT  ONCE! 


'  J.YPICAL  of  the  almost  endless  variety  of 

special-function  relays  made  by  the  North 
Electric  Manufacturing  Company  is  this  700- 
Type  multiple  contact  unit.  With  it  as  many  as 
17  separate  circuits  may  be  closed,  opened  or  trans¬ 
ferred  with  a  single  low-current  impulse.  There  are 
more  than  50  make  and  break  contaa  combinations 
available  in  stock  assemblies  of  this  versatile  relay. 
Available  with  single  or  double  fast-acting  coils,  de¬ 
pending  upon  speed  required.  All  are  of  low  current 
consumption,  rapid  and  positive  in  performance  vir¬ 
tually  wear-proof. 

The  new  NORTH  RELAY  CATALOG  describes  the 
many  types  of  available  North  relays,  from 
Multiples  to  Midgets,  and  the  unmatched  facil- 
f  ities  of  this  company  for  special  relay  engineer- 

^  ing,  developed  in  more  than  sixty  years  of 
*  •  experience;  write  for  a  copy  today  . . . 


Special  company  for  special  relay  enginet 

_  I  ^  ing,  developed  in  more  than  sixty  years 
IC6IOy$^^  experience;  write  for  a  copy  today  . . . 

North  Engineer  them  for  you! 


north  electric 


MANUFACTURING  COMPANY 


Originators  of  ALL  RELAY 
Systoms  of  Automatic  Switching 
I438T,  South  Market  Street,  Gallon,  Ohio,  U.S.A. 


FIG.  3 — Transiiior  equivalant  circuit 


very  large  emitter-collector  spac- 
ings.  The  quantity  r.  is  a  more 
rapidly  changing  function  of  /., 
however.  A  good  correlation  be¬ 
tween  change  in  r.  and  change  in 
voltage  amplification  is  observed. 
This  is  illustrated  in  Fig.  4,  where 
the  initial  voltage  amplification  was 
less  than  unity,  and  in  Fig.  5, 
where  the  initial  voltage  amplifica¬ 
tion  was  about  fifteen.  In  both  Fig. 
4  and  5,  r.  and  the  voltage  amplifi¬ 
cation  were  normalized  to  unity  at 
zero  /.. 

It  was  found  that  r,  <  <  r.  in  the 
examples  shown  in  Fig.  4  and  5.  If, 
in  the  equivalent  circuit  of  Fig.  3, 
r,  is  considered  small  (approaching 
a  short-circuit)  the  output  voltage 


where  Re  is  the  load  resistance  in 
the  collector  circuit.  The  input  volt¬ 
age  under  this  conditions  is, 

AV'i  =  AI,r, 

Thus  the  voltage  amplification  is 

=  f’mRt 
AV'i  r,(r, -f  flt) 

In  these  experiments  the  load  re- 


}  30  40 

Ifl  IN  MA 


FIG.  4 — Comparison  oi  chanqo  In  Tolt- 
oqs  ampIUlcation  and  change  in  rm  as 
a  iunction  oi  h.  This  is  an  example 
of  large  emillerHmllecior  spacing 
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BRAZING 

ALLOY 

(or  VACUUM  TUBE 
COMPONENTS 

NICORO 

Alloy  of  Nickel, 
Copper  and  Cold 
.  .  our  exclusive 
development 


SUPERIOR  FLOW 
CHARACTERISTICS 

MINIMUM 


'LEAKERS^ 


IS 


STRENGTH 


- MAIL  THIS  COUPON - 


City . Stole 


WESTERN 
GOLD  &  PLATINUM 
WORKS 

Smelters  •  Refiners  •  Manufacturers 
589  BRYANT  STREET 
SAN  FRANCISCO  7,  CALIF. 


TEFLON  MAGNET  WIRE  NOW  AVAIUBLE 

W ARREN  WIRE  COMPANY  is  now  producing 
magnet  wire  insulated  with  DuPont  Teflon  for 
high  temperature  applications.  It  is  equal  or 
superior  to  the  standard  types  of  magnet  wire  | 
in:  ! 

Abrasion  Resistance 
Flexibility  and  Adherence 
Dielectric  Strength 
Resistance  to  Chemicals 

•  •  • 

it  will  withstand  temperatures  up  to 
ZSC"*  Centigrade 

WARREN  WIRE  COMPANY 

POWNAL,  VERMONT 


PLAN  YOUR  FUTURE 

NUCLEONICS  yV 

nuclear  INSTRUMENT  &  CHEMICAL  CORPORATION  {  \ 

Here  is  an  excellent  opportunity  to  establish  yourself  in 
the  rapidly  expanding  field  of  atomic  energy  and  radioisotope 
applications!  This  progressive  company,  a  leader  in  the  field 
of  nuclear  instrument  and  chemical  development  and  manu¬ 
facturing,  is  seeking  experienced,  high-caliber  PHYSICS, 
ELECTRONICS  and  CHEMICAL  personnel  with  BS, 

MS,  or  PhD  degrees.  Positions  are  permanent  with  real 
opportunities  for  rapid  advancement. 

'Write  immediately,  giving  qualifications,  to: 


H 


PERSONNEL  DIRECTOR 
nuclear  instrument  S  chemical  COtPORATION 

261  W*«t  Eriw  Sirwwf,  Chicago  10,  Illinois 


•  Scoltnq  Units  for  Ev^ry  tyP*  of  Rodiotion  Counting  •  Complt 

“Poclioqvd'  Counting  Systems  *  Heolth  Monitoring  Instn 

n  -  -  .  .1  -  /“I —  i»j_ii  Qnd  Wmdowle 

*  Rodiooctive  Chemico 
•  Complete  line  of  Accessories  for  the  Nudeor  loborotory 

nUcleOT  'PRECISION  INSTRUMENTATION  FOR  NUCLEAR  MEASUREMENTS' 


a  typical  military  application 


mechatronics 


We  ca 


as  symbol  for  Servomechanisn|s’, 
Inc.,  techiii^ue  for  thfe  multiple  and 
interchangeable  use  of  standard, 
functionally  packaged,  servo 
components  in  varied  electronic 
and  electro-mechanical  systems. 

mechatronics  fulfills  the  urgent 
need  for 

•  Spatial  Adaptability 

•  Instant  Maintainability 

•  Training  Simplicity 

•  Ease  of  Assembly 


A  fypkal  S«rvom«dionitmC,  Inc,  otMmbty 
mnchotronk  pndiognd  fwncHpra. 


smmsxmtims 


POST  AND  STEWART  AYES.,  WESTBURY,  N.  Y. 
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Special  Shapes  and  Features?  .  .  .  Tolerances  within 
.0005”  . . .  Let  our  experience  in  supplying  precision 
small  and  medium  sized  gears  with  such  features 
solve  these  produaion  problems  for  you  . .  .  Ask  for 
quotation  on  your  job  specifications.  Circular 
on  Request. 


•  SPUR 

•  WORM 

•  SPLtNI 

•  HiLICAL 

•  SPROCKiT 

•  STRAIGHT  RiVEL 

•  GROUND  THREADS 


1021  PARMELE  STREET,  ROCKFORD,  ILLINOIS 
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sistance  was  the  dynamic  plate  re¬ 
sistance  of  a  pentode,  .so  R,.  >  >  r, 
and 


This  etjuation  indicates  that  the 
correlation  of  the  voltage  amplifica¬ 
tion  with  r«  is  to  be  expected  if  the 
variation  of  r.  is  small.  It  should 
be  noted  that  the  above  relation  is 
not  valid  if  r»  is  not  small  compared 
to  r„  as  would  be  the  case  for  very 
small  emitter-collector  spacing. 

A  possible  explanation  of  the 
effect  described  is  that  the  field  pro¬ 
duced  by  the  collector  is  large  in 
the  semiconductor  in  the  region  of 
the  point,  but  very  little  field  is  pro¬ 
duced  in  the  bulk  of  the  germanium. 
The  voltage  that  produces  /.,  how¬ 
ever,  may  produce  a  stronger  field 
in  the  bulk,  and  this  field  is  such  as 


'TKMMne 


PRICES 

Model  1 10  Chronotcope  . 
Modal  211  Input  Adapter 


From  10  Microseconds  to  3  Seconds 

The  time  interval  between  any  two 
components  in  electrical,  mechanical  or 
electro-mechanical  systems  can  now  be 
measured,  simply  and  accurately,  with 
American  Chronoscope  Equipment. 

The  Model  211  Input  Adapter  used  in 
conjunction  with  the  Model  110  Ameri¬ 
can  Chronoscope  separates  the  functions 
of  STARTING  and  STOPPING  the  meas¬ 
urement  of  time.  Simply  connect  the 
Start  ond  Stop  leads  from  the  adapter  to 
any  two  components  of  a  system  under 
test.  Only  the  first  complete  elapsed 
time  interval  presented  is  accepted.  This 
reading  is  indicated  on  the  Chronotcope 
and  remains  fixed  until  reset. 


For  complete  description  on  these 
and  other  Chronoscopet  and 
Adapters,  write  for  Bulletin  200  A 


c  B  I  p  a  I  «  I  I  0  I  , 

MOUNT  VH1NON,  N^T.  { 


FIG.  5 — CoTnpor  ron  ol  chanqs  in  vol  • 
aqe  amplliicotion  and  cbanqs  in  rm  os 
a  iunciion  oi  I,  ioi  moderate  emitter, 
collector  spacinq 


to  cause  a  drift  of  holes  from  the 
emitter  to  the  collector  side  of  the 
semiconductor  block.  In  the  region 
between  the  emitter  and  collector, 
holes  are  combining  with  electron.-' 
and,  if  the  spacing  is  large,  a  ma¬ 
jority  of  the  holes  may  disappear 
before  they  get  to  the  collector  and 
the  current  gain  will  be  small.  If 
the  holes  are  pulled  toward  the  col¬ 
lector  by  the  auxiliary  field,  they 
have  a  better  chance  of  getting  to 
the  collector  before  recombination 
takes  place. 

The  authors  wish  to  thank  the 
Solid  State  group  of  Sylvania  Elec¬ 
tric  Products,  Inc.  for  furnishing 
germanium  blanks  and  other  mate¬ 
rial  as  well  as  for  their  suggestions 
and  interest  in  this  .inve.stigation. 
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ALL  NICKEL  PLATED -SHOWN  54  ACTUAL  SIZE 


ih  eHUieWY 


prodvctioh 


NEW  125  WATT  improved  Heating 

Element;  with  simplified  replacement 
assembly. 

NEW  Handle  Tube,  larger,  stronger 

NEW  Rugged  One-Piece  Construction 
to  withstand  hard  industrial  use 

NEW  Improved  All-Ceramic  Insulation 
assembly  in  head  and  handle 

NEW  Accelerated  Heat  Transfer;  solder¬ 
ing  temperature  in  48  seconds 

NEW  Replaceable  High  Alloy  Copper 
Tips,  highly  corrosion  resistant 

Other  Kelnor  Features 

SCIENTIFICALLY  BALANCED  Angle  Head 
increases  accuracy,  volume  of  production. 

10  OUNCES  IN  WEIGHT  with  tip,  6  feet  of 
cord,  and  plug,-  so  light,  operators  never  tire. 

OUTPERFORMS  big,  heavy  irons  of  much  higher 
wottages. 

HARD-TO-REACH  places  easy  to  solder.  3/16" 
tip  slips  between  adjacent  wiring  without  burn¬ 
ing  insulation. 

PLASTIC  HANDLE  that  keeps  cool  due  to  Kelnor 
heating  principle. 


ALL  KELNOR  IRONS  APPROVED  BY 
UNDERWRITERS'  LABORATORIES,  INC. 

Order  from  your  supplier  or 
urite  for  information  to 


Designed  for 

MANUFACTURING 
REPAIRING 
in  the  fields  of 

ELECTRONICS  •  TELEPHONE 
COMMUNICATIONS  •  RADIO 
TELEVISION  •  AIRCRAFT 
SHIP  BUILDING  •  RADAR 
TRANSFORMERS  •  VENDING 
A4ACHINES  •  INSTRUMENTS 
HOBBY  CRAFTS 

^  -  Mode  in  U.  S.  A. 


SPECIAL 


TRIAL  OFFER  I 


OS7  from  your  reguUr 


fied  with  its  performaoce. 


return  it.  Your  supplier 
auchoriied  to  refund  your 


money  without  question 


and  will  be  reimbursed  by 


KELNOR  MANUFACTURING  CORPORATION 

General  Offices.  222  Kearny  Street,  San  Francisco  8,  California 
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Etublithed  1810 
1550  Park  Avenue 
HOBOKEN.  NEW  JERSEY 

EHHADFLPHIA  •  BOSTON  •  FR(>Vin!N<  i 
CHICACiO  •  NEW  YORK  •  LOS  ANCELFS 
DENVER  •  MEMPHIS 


TRAINED  MEN 
ARE  SCARCE  I 


Built  to  give  yean  of  service  without  change  in 
calibration.  Even  without  dessicators,  Kellogg 
Midget  Condenser  Microphones  show  no  detect¬ 
able  drift  in  laboratory  service.  Proven  in  use  for 
optimum  performance  for  more  than  IS  years. 


Are  You  Sending  a 


on  a  Boy's  Errand? 

Technically-trained  men  are  getting 
scarcer.  Yet  many  concerns  are  tying 
up  their  engineers  and  chemists  on 
routine  testing  jobs  where  their  tal¬ 
ents  are  not  most  effectively  used. 

Why  not  send  your  routine  test¬ 
ing  to  an  outside  laboratory.’  You 
can  then  assign  your  own  trained 
technical  men  to  your  more  urgent 
and  unusual  problems  of  product 
development,  trouble-shooting,  and 
tasks  involving  close  familiarity 
with  your  own  operations. 

We  are  particularly  adapted  to 
handle  routine  problems  ordinarily 
flowing  through  your  laboratories. 
Our  staffs  include  engineers,  chem¬ 
ists,  physicists,  biologists,  and 
specially  trained  technicians.  Our 
scientific  equipment  is  unusually 
extensive  and  includes  such  facilities 
as  a  radioisotope  laboratory  and  a 
spectro- chemical  laboratory  which 
are,  for  the  most  part,  outside  the 
scope  of  the  plant  laboratory. 

Let's  get  together  for  discussions. 
We  are  sure  we  can  help  you  release 
your  valuable  technical  staffs  for  the 
critical  problems  you  are  facing. 


RESPONSE 
(Rtf«rrud  to 
1  velt/dyr>o./cm3) 


i  4  db  from  20  to  15.000 
with  or  without  grill*  for  porj: 
dicular  incidonco  in  froo  n 


i  3  db  from  20  to  11,000 
cpt,  for  clotod  covity 
without  griilo. 


6650  South  Cktro  Avothm,  Chkogo  3$,  Illinois  ’ 


CHASSIS  ASSEMBLIES  SWITCH¬ 
ING  PLATES  —  SUB-ASSEM¬ 
BLIES  —  COMMUTATORS  — 
^  -  REGISTER  BOARDS  —  TERMI- 
S  NAL  BOARDS 


SWITCH 

PLATE 

CONTACTS 

Raisod  or  Flush 


CONDUCTIVE  MATERIALS:  Copp«r.  Silv*,.  SImI. 

SronBv.  Brass.  Nicksl.  Aluauausi. 

PLATING:  Coppsr.  SUvsr.  Nicksl.  Alusunum. 
Gold.  Silvsr.  Chremo. 

insulating  BASES:  Phonelic.  Mslsmins.  Sili* 
rans.  Polysstar.  PolrslTrono.  PslrstliTlono. 
Lucito.  otc.:  Csrsmics. 

OPEXATIONS  PEBFOBMEO:  Dio  Sisnpiati.  Istri- 
csls  Piotciaa.  Plstinq.  laioctien  Meldiag. 
Msekiaing.  Soldstiag.  Asssatblr.  Rsssstca. 

9  For  additional  information,  write  to 
PRINTED  CIRCUIT  DEPT 


Supplier  ol  PLASTIC  PRODUCTS  tc 
The  Radio  and  Electronic  fields  since  1919 
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TIAAS-LAPSe  FILMS  INHOSE  PRECBE 
PERRORAAANCE  DEPENDS  LAESELY  ON 
TECECHRON  timing  MOTORS. 


@@S!^60RPM‘S°) 

S  ONEREVOUmON  \ 

f  (pasaooMs 


IS  THE  RflNSE  OF7ERAAINAL  SHAFT 
SPEEDS  O^NVERTED  FROM  THE  3600 
Rnv\  ROTOR  SPEED  OF  STANDARD 
TEL6CHR0N  TIMING  motors 

AND  INSTRUAABNT  MOVEMENTS. 


ARE  OPERATED 

byatelechron 

C-TYPE  SYNCHRONOUS 
MOTOR  WEIGHING  LESS 
THAN  2  POUNDS. 


:?r  i^ouenN  SIAAPLIRES 

SELECTION  OF  THE  RIGHT  \ 

/Vim?R  fortheraaostaitc  \ 

CONTROLS/  VACUUM  REGULATORS/  \ 
STOI<EROO^TBOLS/APPUANCETIA^6RS, 
AND  /WANV  OTHER  APPLICATIONS. 
CONTAINS  CHARTS,  TORQUE  RATINGS/  AND 
CQWPLETE  SPEaPICATIONS  ON  TELECHRON  TIMING 
AAOTORS.  WRITE  FOR  BULLETIN  I S  - 1 20  TOCAY. 

TEIECHRON  PERMCHMENT  GENERAL  ELECTRIC 
OOMFAN)^  ^  UNION  STREET;  ASHLAND/  AAA5G. 


^"sKiaePHBiJ>oN 

*£M&ice¥eY*coiifmAers 

S  AVAILABLE  ATTELECHRDN 
PLANTS.  NEW  BROCHURE/ 

L  ^'precision  on  the  PRODUCTION 
\  LINE';^  GIVES  A  OUlCK 
\  PICTURE  OF  PERSONNEL  Tc- 

\  CAfABILITlES  AND  MASS-  C*— 

]  PRODUCTION  FAQUTTES. 

WRITE  FOR  YOUR 
COPYlOOfiiY. 
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5800  SERIES  offord  fUxibility  and 
om  odaptabU  for  timing  probloms 
roquiring  continuoue  compUtn 
cycling,  or  einglo  cycle  operotion 
initioted  by  on  external  circuit. 


8006  SERIES  provides  rugged,  heovy-duty 
intervol  timers  for  generol,  commercial, 
industriol  ond  opptiance  opplicotions.  Con* 
struction  is  simple  providing  for  long  life 
of  low  cost. 


H  AYDO  N 

AT  TORRINGTON 


HEADQUARTERS  FOR 

TIMING 


Spray  cabinet  in  which  the  rMlitlTa 
coating  U  applied  to  the  National  Bu- 
I  reou  oi  Standards  high-tamperoture 
adheslTa  tope  resistor.  Spray  gun  de- 
i  posits  resistance  ionnulation  onto  end- 
I  less  belt  oi  thin  asbestos-paper  tope 


which  was  conducted  under  con¬ 
tract  N  7  onr — 28808  with  the  Office 
of  Naval  Research. 
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TIMERS  FOR  STANDARD 
AND  SPECIAL  APPLICATIONS 


TIME  DELAY  RELAYS 

5900  SERIES  provides  time  deloy  or 
interval  timing  ronging  up  to  10  minutes 
for  opplicotions  suck  os  protecting  power 
tubes,  or  timing  portions  of  o  complete 
cycle  of  operotions. 


High-Teniperatiire 
.Adhesive-Tape  Resistors 


ELAPSED  TIME  INDICATORS 

5700  SERIES  motors  ore  mode  with 
cyclometer  type  counters  for  simple,  com- 
poet  ond  occurote  metering  of  elapsed 
time.  Applicable  either  os  inexpensive 
components  or  with  existing  equipment. 


Miao  avaiiaiHV  ror  i/.v..  oppircoTianB 


i  For  complete  Design  and  Engineering  Spedficotions  on  these 
land  other  Timers  write  lor  Catalog  No.  328. 


HAYDON  Manufactuniig  Co.,  Inc. 


SUBSIDIARY  OF  GENERAL  TIME  CORPORATION 


2433  ELM  STREET 
TORRINGTON,  CONNECTICUT 


I  Printed  circuits  are  beinir  used 
increasingly  because  of  their  adapt¬ 
ability  to  economical  mass  produc¬ 
tion  and  becau.se  they  facilitate 
I  miniaturization  of  equipment.  A 
1  major  disadvantage  of  the  printed 
circuit  method,  however,  has  been 
the  difficulty  of  incorporating  satis¬ 
factory  resistors  in  the  circuits. 
This  difficulty  has  been  largely 
overcome  by  an  adhesive-tape  re¬ 
sistor  method  recently  devised  at 
the  National  Bureau  of  Standards 
as  part  of  a  program  of  electronics 
research  and  development  spons¬ 
ored  by  the  Navy  Bureau  of  Aero¬ 
nautics. 

In  this  technique,  circuits  are 
first  printed  in  narrow  metallic 
bands  on  insulating  bases,  leaving 
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Ready  to  Revolutionize  Control  and  Measurement 


EfiFecdve  immediately,  VECO  is  licensed  and 
geared  to  produce  thermistors  in  any  quantity 
to  specification.  Engineers  familiar  with  the 
characteristics  of  thermistors  will  welcome  a 
ready  source  of  these  new,  extremely  sensitive 
thermal  resistors,  and  will  appreciate  VECCyS 
policy  of  maximum  cooperation  in  engineer* 
ing  and  production  scheduling. 


VECO  u  fully  etpiipptd  both  in  design 
skills  and  production  facilities  to  produce 
thermistors  in  a  full  range  of  types.  Beads, 
washers,  discs,  rods— similar  to  familiar 
Western  Electric  types,  or  of  advanced  types 
for  unlimited  applicadons  —  can  presently  be 
produced  to  exacting  specifications  in  Une 
with  your  engineering  requirements. 


outlining  your  moasuromont  or  control  prob- 
lems,  whotevor  tho  nature.  Our  engineers  will  study 
your  needs  and  forward  recommendations  promptly. 


V/cfor 


M— ufgcturgd  vndur  IIcmim  frmnimmw  wMi  Wiittni  iMCfrk  Cmmv*  Ik. 
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BURGESS  BATTERY  COMPANY 

(DEPT.  E  ?  FREEPORT,  ILLINOIS 


GERTSCH 


MODEL  FM-1  DIRECT  READING 
VHF  FREQUENCY  METER 

Generofes  or  Measures  Any  Frequency  Between 
20-4S0  MC,  With  o  Minimum  Accuracy  of  ±  .005% 

DIRECT  READING — NO  CALIBRATION  BOOK 
FOR  PORTABLE*  OR  FIXED  STATION  USE 

For  cemp/«(«  m^ormotion  or  dtmomtrotion,  cotitoci  fho  foe- 
tory  or  your  oeoroit  In^inffing  ffeprosentotrvo  listed  Mew: 


AIbwqiMrqiM,  New  Mexico 
Neely  tnterprites 

107  S.  Wetbifigtofi  St.,  Albuquerque  SI731 
CemOen  2,  New  Jersey 
E<lword  Broddock 

72b  Cooper  Street,  WOodlewn  3>3StS 
Ckicoqo  40,  Illinois 

Alfred  Crossley  4  Associotes 
4S01  No.  Bovenswood  Ave.,  UPtewn  11141 
Dollos  5,  Texos 

Eorl  Lipscomb  Associotes 
iS61  Morquette  Street.  EMerson  1121 
Detroit  b.  Miebigon 
S.  Sterling  Compony 
13-331  Linwood  Ave..  TOwnsend  8ri30 
Fort  Myers,  Ftorido 
Arthur  H.  Lynch  4  Associotes 
P.  O.  Bex  4bb,  Fort  Myers  2-5b72 


Houston  S,  Texos 
Eorl  Lipscomb  Associotes 
2420-B  Bice  Blvd.,  Linden  9303 
Hioh  Point,  North  Corolino 
Bivens  ond  Coldwell 
Bm  t07.  Sec.  Bonk  Bldg.,  H  P.  3672 

Los  Angeles  4b,  Colifornio 
Neely  Enterprises 

7422  Melrose  Avenue,  WHitney  1147 
Socromento  14.  Colifornio 
Neely  Enterprises 
309  Ochsner  Bldg.,  Gilbert  3-7461 
Son  Francisco  II.  Colifornio 
Neely  Enterprises 
2830  Geory  Blvd.,  WAInut  1-3960 
Woshington,  D.  C. 

E.  B.  Hitchcock 

734  -  ISHi  St.,  N.  W.,  Executive  5635 


Over  1,000,000  Selenium  Rectifiers  have 
been  produced  by  International  Rectifier 
Corporation  during  the  past  three  years. 
These  include  miniature  rectifiers,  high 
voltage  and  high  power  rectifiers  of  many 
different  designs  and  capacities,  for  a 
wide  variety  of  applications. 

Here  at  International  Rectifier  Corpora¬ 
tion,  we  specialize  exclusively  in  the  de¬ 
velopment,  design  and  manufacture  of 
Selenium  Rectifiers  of  top  quality  for 
dependable  performance.  One  out  of  every 
5  of  our  employees  is  a  graduate  engineer 
with  careful,  thorough  training. 


EXPORT  AGENTS 

Amcricaa  ElectronMrina  Carp.,  $025-29  W.  iefferson  Ihrd.,  Lot  Ana«l«  16,  Calif. 


TYPE  V-HM  SERIES 

S  (NIlliaaiPERES  DC 
HERMETICAILT  SEALED 


INC. 

11l46-4a  MISSISSIPPI  AVENUE— LOS  ANGLES  2S,  CALIFORNIA 
Mallina  Addrasi:  P.  O.  Bos  13S56,  W.  Lot  Aaa*l**  2^#  Callfernlo 


Clrcult-Half-Wave.  In  3/8'  metallic  cate  with 
pLstall  leads,  the  nesative  lead  being  grounded 
to  the  case.  Oserall  length  varies  to  0  890*.  de¬ 
pending  on  the  DC  output  voltage  rating. 

PARTIAL  LIST  OF  TYPE  V-HM  SERIES 
REaiFIERS  AVAILABLE 

DC  Output  Rectifier  I  DC  Output  Roctlfior 


NO  WONDER  Burgess  is  the 
first  source  for  industrial 
dry  tiatteries,.^  Bu,rgess  loM-tife 


Clrcult-Half-Wave.  In  9/16*  OD  Phenolic  Tube 
With  ferrule  at  each  end  for  Insertion  in  Fuse 
Cllpu.  Overall  length  varies  to  9*  depending  on 
the  DC  output  voltage  rating. 


depeiulfibility,  ao^urfiforn, 
lyigtr-level  purfoi^ance  are 
backed  by  more  years  of  engi- 
neerine  “know-how”  than  any 
other  batteries.  The  mainte- 
nance  of  highest  quality  always 
is  the  reason  why  2  out  of  3  en-  ^WB^^ 

gineers  prefer  Burgess _ by  independent  survey. 

Check  for  your  local  source  of  supply  or  write  now! 

WIITI  FOB  ENOINEEBIFIG  MANUAL  AND  CHICK 
,—-3  SHEET— No  obligation.  By  return  mail  you  will  re- 
\  ceive  the  FREE  Engineering  Manual  listing  the  com- 
Burgess  Batteries  together  with  detailed 
spccificgtions;  also  the  Burgess  "Check  Sheet”  on 
1*"®^  t  which  you  may  outline  your  battery  requirements  in 
\  the  event  that  the  battery  you  need  has  not  already 

- - been  developed.  Address: 


PARTIAL  UST  OF  TYPE  V-HF  SERIES 
RECTIFIERS  AVAILABLE 
DC  Output  BuctHtur  DC  Output  Buct 

Vultugu  Part  Nu.  Vottogu  Bon 

40  V2Hr  BOO  V4< 

SO  V4Hr  1500  V7I 

300  V10HF  3900  VK 

400  V30HF  4000  V3< 


CTANDAKD  SELENIUM  CELL  SIZES 
Cull  Typu  No.  U  V  Y  Z  W 

Cull  Diaiu.  (Ifi.l  'M  %  'A  I 

Currunt  Bating  (mo.)  t.S  5  11  20  75 


Wa  manufacture  over  500  types  of  Boefifigrs 
for  Special  Requirements.  Write  for  further  date 
ond  literature. 


RECTIFIER  CORFORATION 

6809  S.  ViaORIA  AVE  •  LOS  ANGELES  43 
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A  BASIC  TOOL 


POCKET-SIZE:  VOLT-OHM-MI L-AMMETER 
WITH  SELF-CONTAINED  RESISTANCE  RANGES  TO  3  MEGOHMS 


I.  RmiMtaape  Raagea  from  0-3000  Ohms  (.5  Ohm  low  reading)  to  3 
Megohms,  self-contained.  Also  A.C.-D.C.  Volts  to  5000,  10  ranges;  "and  3 
Direct  Current  ranges. 


2.  Eaelaaed  Selector  Switch,  molded  construction.  Keeps  dirt  out, 
and  retains  contact  alignment  permanently. 


3,  Unit  Constractioa— Resistors,  shunts,  rectifier,  batteries,  are  housed 
in  a  molded  base  integral  with  the  switch.  Direct  connections  without 
cabling.  No  chance  for  shorts. 


4.  Rcaiatora  are  precision  film  or  wire-wound  types, 
each  in  its  own  compartment. 


FOR  THE  MAN  WHO  TAKES  PRIDE  IN  HIS  WORK 


ONiI,Y  926.50— at  you*  Dlatribntor 

Prkts  Subhct  fo  Ch9ng* 
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marks 
them  all 


FROM  ARTILLERY  SHELLS 
TO  MEDICAL  AMPULES 


MASTERS  OF  MARKING  — Since  1911 

Markoin  methods,  machines,  type  and  inks  have  been  marking  the 
products  of  industry  for  forty  years.  Markem  machines  can  mark  up 
to  many  thou-sands  of  pieces  per  hour.  They  make  clear,  durable  im¬ 
prints  on  flat  ,  curved  or  irregular  surfaces  of  paint,  paper,  wixxl,  ghiss, 
metal,  leather,  plastic,  nibl>er,  fabric,  composition  and  pressure  sensi¬ 
tive  tajies.  No  special  skill  is  nee<led  for  their  operation.  Legend  and 
color  of  imprint  may  be  quickly  and  easily  changed. 

MAKE  YOUR  MARK  WITH  MARKEM 

When  your  products  nee<l  marking  for  Identification,  Control  or ^larket  —  ask 
Markem.  Submit  your  problem,  together  with  a  sample  of  uie  item  to  be 
marked.  Markem  ^lachine  Company,  Keene  5,  New  Hampshire. 


Specially  designed  lope  slitter  cuts 
high-temperature  adhesive  tape  resistor 
into  strips  oi  the  desired  width.  Twelve 
disk  knives,  mounted  in  poits  and 
spaced  by  accurately-ground  spacers, 
overlap  slightly  to  give  a  scissors  action 


a  small  gap  at  each  point  where  a 
resistance  is  required;  one  of  the 
self-adhesive  resistors  is  then  cut 
from  a  strip  and  pressed  into  po¬ 
sition.  Much  better  control  of  re¬ 
sistance  values  is  possible  than  with 
previous  printed  resistor  methods, 
and  higher  yields  of  acceptable  as¬ 
semblies  are  assured.  The  new 
method  thus  appears  to  combine 
the  advantages  of  printed  resistors 
and  of  separately  manufactured  re¬ 
sistors.  The  tape  resistor  was  de¬ 
veloped  to  withstand  the  high  tem¬ 
peratures  of  very  compact  equip¬ 
ment  and  operates  satisfactorily  at 
temperatures  up  to  200  C.  In  other 
electrical  characteristics  it  is  simi¬ 
lar  to  present  film-type  carbon  re¬ 
sistors. 

The  new  tape  resistors  consist  of 
a  mixture  of  graphite  or  carbon 
black,  resin,  and  solvent  applied  in 
a  thin  layer  to  a  thin  roll  of  asbes¬ 
tos  paper  tape.  The  resistive  coat¬ 
ing  is  sufficiently  adhesive  to  stick 
to  an  insulating  base  plate  and  to 
make  satisfactory  electrical  contact 
with  metallic  terminals.  When  the 
resistor  is  in  position,  the  resist¬ 
ance  film  is  protected  from  abrasion 
and  electrical  shorts  by  its  asbes¬ 
tos-tape  backing.  Resistor  dimen¬ 
sions  are  kept  constant;  a  variety 
of  coating  formulations  give  a 
range  of  values  from  about  100 
ohms  to  10  megohms. 

The  resistor  is  manufactured  by 
spraying  the  resistance  mixture 
onto  a  moving  belt  of  tape.  A  0.002- 
inch  protective  film  of  polyethylene 
is  lightly  pressed  over  the  resist- 


A$SURES 


With  Better  Insulation, 
Moisture-Resistance  and 
Heat-Dissipation 

Strict  Laboratory  Control  of  Materials  enables 
trecision  to  offer  you  bobbins  that  are  IS  to 
20%  stronger,  yet  light  in  weight — that  have 
greater  insulation,  moisture-resistance  and  heat- 
dissipation,  too.  Increased  ceil  winding  space  is 
another  vital  feature  of  Precision  Coil  Bobbins. 
Flanges  furnished  with  leads,  slots,  holes  or  plain 
— all  types  supplied  flat,  recessed  or  embossed 
to  fit  any  mounting.  Tube  ends  swaged  ta  lock 
flanges.  Any  size,  any  shape  available — round, 
square,  rectangular — in  dielectric  Kraft,  Fish 
Paper,  Cellulose  Acetate  or  combinations. 


Send  Specdicotioni  for  Sompfe 
and  Ask  for  New  Mandral  List  of 
1000  silts. 
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actuate  YOUR  BLUEPRINTS 


A  .A»^bON  COV’A 


if  electronic  components  such  os  molded  capacitors  are  your  problem 


Other  electronic  components 
also  built  in  quantity 
to  your  most  exacting  specifications 
for  stability  in.  service 


DU  BOIS.  PENNSYLVANIA 

Complttt  your  Gmiti  witli  Kttistan,  CoH  Form  and  Iron  Com  by  Spoor  losittor  Corp.,  St.  Moryt,  Pa.  onolhor  SPEEI  CARBON  CO.  wbtidkiry 
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one 


has  the  experience 

in 


^'WW.Ma  ftsstwBi*'* 


Its  "chuck-like",  resilient  locking  segments  lock  the  "FLEXLOC" 
securely  in  any  po'sition  on  a  threaded  member  with  a  controlled, 
uniform  and  dependable  torque. 

Tough  applications  demonstrate  that  the  "FLEXLOC"  positively 
"won't  work  loose",  yet  it  can  be  removed  easily  with  a  wrench  when 
desired.  Because  it  is  all-metal,  temperatures  as  high  as  550°  F. 
hold  no  terrors  for  the  "FLEXLOC". 

The  "FLEXLOC"  hos  plenty  of  tensile  . . .  can  be  re-used  many  times 
. . .  has  therefore  a  long,  effective  life. 

Write  for  further  information  and  free  samplet. 


Regardless  of  the  types  of 
waveguides  and  compo¬ 
nents  you  require,  Titenex 
can  supply  them.  We  man- 
ufaaure  rigid  and  flexible 
guides,  combinations  of 
the  two,  and  any  required 
component  parts.  As  an 
A-N  approved  source,  our 
engineering  and  testing 
facUities  are  alwavs  avail¬ 
able  for  the  development 
of  new  designs.  Write  us. 


BIRTCHER  TUBE  CLAMP 
MINIATURE  TUBES 

POSITIVE  PROTECTION 
AGAINST  LATERAL  AND 
VERTICAL  SHOCK  I 

The  New  Birtcher  Type  2  Tube 
Clamp  holds  miniature  tubes  in  their 
sockets  under  the  most  demanding 
conditions  of  vibration,  impact  and 
climate.  Made  of  stainless  steel  and 
weighing  less  than  Vi  ounce,  this 
New  clamp  for  miniature  tubes  is 
easy  to  apply,  sure  in  effect.  The  base 
is  keyed  to  the  chassis  by  a  single 
machine  screw  or  rivet. ..saving  time 
in  assembly  and  preventing  rotation. 
There  are  no  separate  parts  to  drop 
or  lose  during  assembly  or  during 
use.  Birtcher  Tube  Clamp  Type  2  is 
piece  .inti  requires  no  welding,  brazing  or  soldering  at  any  point. 


SEND  FOR  THIS 
NEW  BULLiTIN 


CoDUins  complete  wave* 
guide  specificaiions,  ioclud* 


If  you  use  miniature  tubes,  protect  them  against  lateral  and  vertical  shock  materials,  dimensions 


with  the  Birtcher  Tube  Clamp  (Type  2).  Write  for  sample  and  literature.  • 
Builder  of  millions  of  stainless  steel  Locking  Type  Tube  Clamps  for  hundreds 
of  electronic  manufacturers. 


^BIRTCHER 


and  recommended  opcrai* 
ing  ranges  for  all  types. 


Titeflex,  Inc. 


with 

Sqngamo 

Electrolytic 

Capacitors 


^  ^  Typ»  MT 

Theae  wire  lead  dry  electrolytice  are  easy  U> 
mount.  Their  email  aize  makea  them  ideal  for 
application  in  tifht  apota.  Type  MT  maintaina 
uniform  capacity  whm  aubjected  to  heat  and 
high  ripple  currenta. 


There’s  a  type 
for  every  application 


You  give  sound  quality  and  long  life  to  your 
audio  equipment — tape  recorders,  amplifiers, 
intercoms,  etc. — when  you  specify  Sangamo 
Electrolytic  Capacitors  as  standard  com- 
fionents.  Sangamo  Electrolytics  are  manu¬ 
factured  under  carefully  controlled  conditions 
for  protection  against  source  contamination 
and  to  assure  corrosion-free  elements. 

There’s  a  type  to  meet  your  exact  needs — 
a  few  are  shown  at  right.  Write  for  full 
information. 


These  **twist*lock**  electrolytics  five  long  life 
and  dependable  performance  at  85°  C  under 
conditions  of  extreme  ripple  currents  and  high 
surM  voltages.  Twist-prong  tabs  provide  for 
washer  or  direct  chassis  nuiunting.  _ 


Typers 

Sangamo  octal  base  electrolytics  are  the  right 
choice  for  all  applications  where  quick  capaci¬ 
tor  changes  are  required.  Aluminum  containers 
cannot  contact  mounting  surface  and  tHe  baK 
pins  are  nickel  plated  to  insure  good  contact. 


SPRINGFIELD,  ILLINOIS 


IN  CANADA;  SANGAMO  COMPANY  LIMITED,  LEASIDE,  ONTARIO 
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ance  coatinK  for  protection  in  han¬ 
dling  and  storage;  it  is  easily  re¬ 
moved  when  the  resistor  is  used. 
An  electrically-driven  slitting  ma¬ 
chine  quickly  cuts  the  tapes  into 
long  strips  of  the  desired  width. 

At  present,  the  resistor  tape, 
cut  to  width,  is  applied  to  printed 
circuitry  by  hand  from  a  continu¬ 
ous  spool;  the  tape  is  pressed  into 
position  and  cut  off  with  a  razor 
blade.  Plans  call,  however,  for  de¬ 
velopment  of  a  device  comparable 
to  a  wire  stai)ler  which  will  accept 
a  roll  of  the  resistor  tape  and  apply 
and  cut  off  a  resistor  of  standard 
length  each  time  a  knob  or  handle 
is  pressed. 

Silicone  resin  is  used  for  the 
binder  adhesive  because  of  its  suit¬ 
ability  for  high-temperature  oi)era- 
tion.  Since  the  curing  temperature 
of  the  silicone  resin  formulations  is 
high  (300  C),  and  since  curing  is 
done  after  the  resistors  have  been 
positioned  in  the  circuit,  the  tai)e 
resistor  is  at  present  applicable  only 
to  glass  or  ceramic  base  materials. 
However,  enough  work  has  been 
done  with  lower-curing  resins  to 
indicate  definitely  that  they  can  be 
u.sed  in  making  tai)e  resistors  hav¬ 
ing  cure  temperatures  low  enough 
for  application  to  .some  heat-resist¬ 
ing  plastic  materials.  These  resis¬ 
tors  would  be  suitable  for  conven¬ 
tional  operating  temperatures. 

The  possibility  of  varying  resis¬ 
tor  dimensions  to  obtain  a  range  of 
values  was  considered  but  rejected. 
This  aspect  ratio  system  has  the  ad¬ 
vantage  of  reducing  the  number  of 
formulations  needed  for  a  comi)lete 
resistor  range,  but  it  complicates 
cHiuipment  design  and  production. 
'  Resistor  dimensions  wwe  therefore 


FOR  BATTLE.FRONT  . . .  FOR  BROADCAST!  % 


Minutes  after  being  liberated  from  a  Chinese  Com¬ 
munist  prison  camp,  this  U.  S  soldier  reports  to  Army 
Intelligence  and  to  the  world.  Portable  Magnecord 
tape  recorders  are  an  the  spot  to  record  his  courage¬ 
ous  words.  Serving  all  over  the  world,  Mognecorders 
undergo  "battle-front"  conditions  and  still  continue 
to  record  with  high  fidelity  and  dependability  the 
moment  they  are  needed. 

Using  Magnecorders,  KFBI,  Wichita,  Kansas,  handles 
delayed  programs  and  "on  location"  recordings 
with  complete  confidence.  In  the  field  or  at  the 
station,  dependable  Magnecorders  are  the  first 
choice  of  radio  engineers  everywhere. 


HIGHER  FIDELITY 

LiUlik*  ton*  quolity,  low  diitortion, 
m*«t  N.A.6.  itondordi  ~  and  of  o 
mod*rat*  pric*.  PT63  shown  in  rock 
mount  offori  3  h*ods  to  •roi*,  r*cord 
ond  ploy  bock  to  monitor  from  th* 
top*  whil*  rtcorc'ing. 


MORE  FEATURES 

fT7  eccommodolos  lOVt''  r**li 
ond  off*rs  3  hoods,  positiv*  tim¬ 
ing  ond  pushbutton  control.  PT7 
shown  in  consol*  it  ovoilobi*  for 
portobi*  or  rock  mount. 


GREATER  FLEXIBILITY 

In  rock  or  consol*,  or  in  its  r*oMy 
portobi*  cos*t,  th*  Mognecordor 
will  suit  *v*ry  purpot*.  PT6  it 
ovoilobi*  with  3  tp**dt 
71/1",  15")  if  pr*f*rr*d. 


VVRfTf  FOR  NEW  CATAiOG 


WRfTE  FOR  NEW  CATALOG 


360  North  Michigon  Avonuo 
Chicogo  1,  lllirteis,  Dtpt,  EB'9 
Sond  mt  latost  cotalog  of  Magrtocord  oqoipmont. 


AdhetWo  tapo  rotUlor  is  sot  in  place 
on  a  miniature  cylindrical  chassis.  Tape 
is  pressed  into  position  and  cut  o!i  with 
a  rasor  blode 
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*heii  you  specify  stepping  ewHelies 


\i/ 


;  '  "r% 


type  44 


Up  to  six  10-point  bank  levels.  Levels  can 
be  used  independently  for  10-point  opera¬ 
tion...  in  pairs  for  20-point  operation ...  in 
groups  of  three  for  30-point  operation. 


Coil-spring  driven;  steps  when  the  coil  is 
de-energized.  Operation  can  be  either  im¬ 
pulse-controlled  or  self-interrupted. 


A  typical  three-level  10-point  switch  oper¬ 
ating  on  48  volts  d-c  runs  approximotely 
80  steps  per  second,  self-interrupted... 3S 
steps  per  second,  impulse-controlled. 


For  any  d-c  voltage  up  to  110.  Regularly 
provided  for  operation  on  6,  12,  24,  48, 
60  or  110  volts  d-c. 


type  45 


From  2  to  10,  or  more,  2S-point  bonk  levels. 
Levels  can  be  used  independently  for  25- 
point  operation... or  in  pairs  for  50-point 
operation. 


Coil-spring  driven;  steps  when  the  coil  is 
de-energized.  Operation  can  be  either  im¬ 
pulse-controlled  or  self-interrupted. 


A  typical  ten-level  25-point  switch  operat¬ 
ing  on  48  volts  d-c  or  115  volts  a-c  runs 
approximately  75  steps  per  second,  self-in¬ 
terrupted ...  35  steps  per  second,  impulse- 
controlled. 


For  any  d-c  voltage  up  to  110,  or  for  115 
volts  a-c.  Regularly  provided  for  operation 
on  6,  1 2,  24,  48,  60  or  110  volts  d-c. 


\K 


'm 


Ti- 


find  them  in 


pesHive  steiminu 

Wipers  locked  at  each  step  with¬ 
out  pawl  stop  blocks;  this  simpli- 
6cs  adjustment,  eliminates  main- 


Automatic  Electric 


Bifurcated  tips  touch  hath  sides 
of  bank  contact ...  give  twice  the 
dependability  of  twin  contacts. 


•panrtes  at  — 72*C 

Both  switches  tested  to  operate 
efficiently  at  —72’  C ...  especially 
important  in  military  applications. 


telephone  type  stepping  switches 

You  can  meet  a  wide  range  of  requirements  with  the  unusual  flexibility  of 
these  two  stepping  switches.  In  many  applications  they  can  replace  10,  20,  or 
more  relays  with  resultant  savings  in  space  and  weight.  The  Type  44  is  minia¬ 
ture  in  size  (max.  2"  x  2^*  base  mount)  and  weight  (avg.  14  oz.).  Yet  it 
offers  capacity,  speed,  and  smooth-running  dependability  for  your  most  com¬ 
plicated  space  and  weight  applications.  The  Type  43,  the  only  switch  of  its 
kind  for  both  d<  and  a<  application,  offers  even  greater  capacity  and  adapt¬ 
ability  to  the  exaa  number  and  arrangement  of  bank  levels  you  need.  Write 
for  complete  data  in  Circular  1698-A.  Address; 

AUTOMATIC  ELECTRIC  SALES  CORPORATION 
1033  West  Van  Burcn  St.,  Chicago  7,  HI. 

Offices  in  principal  cities 


RELAYS 


SWITCHES 


AUTOMATIC  <“>  ELECTRIC  .| 


CHICAGO 
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NUMBERING  MACHINES 

For  Stamping  Metal 
and  Plastic  Products 

AUTOMATIC  INDENTING 
NUMBERING  HEAD— MODEL  50 

AutomoHc  indent 
ing  numbering  heo: 
of  consecutive  o. 
repeat  numbering 
1/32"  up  to  3/S' 
high  figures  con  tt* 
furnished  in  slior» 
foce  Gothic  c 
shoded  Romon  fig¬ 
ures.  Con  be  use^f 
in  foot  ond  powc< 
presses.  Numbers 
rodio,  oirplone,  too' 
ports,  name  plote*, 
end  other  ^ject 
in  b  r  o  s  s  .  steel 


feeds  ore  of  sturdy  construction  ond  give  un- 
nterrupted  morking  service.  Bulletin  E50. 

SELECTIVE  NUMBERING  HEADS 
All  wheels  •  QUICK  SET 

Model  S3  Heod; 
for  oil  stamping 


quiring  quKk  se¬ 
lective  numbering 
Wheels  engraved 
with  direct  sight 
figures  ot  front 
of  machine.  Set 
to  the  required 


1 1  I  I  I 

^  1 1  I  I  I 

:::  I  I  I  I  I 


ii  ==M 


DEPENDABLE 

AGASTAT 

siAM-iMen 

TIME  DELAY  RELAY 
PROTECTS  BIG  INDUSTRY  PROCESSES 


jFM 


turning  the  knobs 
By  pushing  the 
knobs  right  or 
left  onyone  of  the  wheels  moy  be  engaged.  In¬ 
dexed  wheel  selector  knob  serves  os  o  positive  stop 
for  every  wheel.  1/16"  to  1/4"  site  figures.  Letter 
wheels,  with  up  to  11  letters  ond  o  blank  on  eoch  ' 
wheel  con  olso  be  supplied.  Heads  ore  more  ! 
efficient  ond  duroble  than  old  style  lever  mochines.  | 
Furnished  in  sixes  from  1  to  IS  wheels.  Bulletin  | 
E83  i 

NEW  MODEL  70 

Multi-Wheel  Numbering  Machine  : 

MACHINE  AND  SHANK  ALL  ONE  PIECE 


The  most  efficient  method  of 
stamping  numbers  into  metol. 
Repeots  the  some  numbers 
until  chonged.  Model  70  < 
NUMBERALL  Mochines  ore  used  ! 
in  oil  industries  to  mork  vor- 
ious  ports.  Stomps  numbers, 
etc.,  quickly  .  .  .  neotly.  Per¬ 
fectly  oligned.  Much  better 
morks  ore  reproduced  by 
these  mochines  than  by  single 
stomps  or  steel  type,  ond  ot 
o  for  lower  cost.  Shonk  for 
Hond  or  Press  ond  with  any 
number  of  wheels  from  3  to 
20.  Bulletin  E-70. 


NUMBERALL  STAMP  &  TOOL  CO 

HUGUfNOT  PARK  STATEN  ISLAND  1  7.  N  T 


Mvl^***  *•  IpMiM  PrWwW 

Anwrican  Gas  Accumulator  Company 

7  N«wofk  Avtnu«.  Elirob«th  3.  N«w  imf%m 
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R.F.  CABLES  .iiUSW 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 
• 

We  one  specially  organized 
to  handle  direct  enquiries 
from  overseas  and  con  give 
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TRANSRADIO  LTD  BnaatgiEnEa 

CC’NTWmCTOM  S  TO  M  M  COvr«NMINT 
USA  CAOMWIll  T^OAO  LONDON  SW7  ENCIAND 


/MMUDiATeMUrBUESfOt  USA. 

BUM  M  Dollm  SttttmmmI  hr  your  ctecL. 
TraaMctiM  m  mmph  «  •mr  loe&l  bur- 


it  l^tomGi^aciUntit 


Perfect  tracking  of  records-  and  virtual  elimina* 
tion  of  tone  arm  resonances  are  only  two 
advantages  of  this  versatile,  specially-designed 
arm  —  the  finest  yet  developed!  It  satisfies  every 
requirement  of  LP  reproduction,  permits  instant 
changing  from  78  r.p.m.  to  LP  (micro-groove)  or 


45  r.p.m.,  and  assures  correct  stylus  pressure 
automatically.  GE  or  Pickering  magnetic  pickup 
cartridges  are  interchangeable  and  slip  into  place  I 
cjuickly  and  easily.  Maintains  perfect  contact  with  I 

had  re(;ords,  accommodates  records  up  to  16”  ^ 

in  diameter. 


r  1 

■  A1 

1 06>SP  Transcription  Arm  — 

Assures  fidelity  of  tone  for  every  speed  record. 
Three  cartridge  slides  furnished  enable  GE  I-mil, 
2(4  or  3-mil,  or  Pickering  cartridges  to  be  slipped 
into  position  instantly,  with  no  tools  or  solder. 
Low  vertical  inertia,  precisely  adjustable  stylus 
pressure. 


Gray  Equalizers  — 

Used  as  standard  professional  equipment  by  leading 
broadcast  stations,  these  specially-designed  equal¬ 
izers  assure  highest  tonal  quality  .  .  .  new  record 
reproduction  from  old  records  . . .  constant  velocity 
frequency  response  for  conventional  or  LP  records. 
Uses  GE  or  Pickering  cartridges. 


Pitot*  writ*  for  buRtHm  dotcribing  tb*  obov*  •gwipmont. 


GRAY  RESEARCH 


■mI  DGVGlopinGHt  C#.,  hK.,  14  Arbor  St., 

Division  of  The  C(av  AAANUFACTuaMC  Comsamv— Ori^inalors  of  Itio  Gray 
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President 


41,  Com. 

Pay  Station  and  Iho  Gray  Audograph 


THE  ELECTRON  ART 


Here  is  a  fine  instrument  you  can  always  depend  upon  for 
engineering  service  or  laboratory  use.  Its  tuned  fundamental 
frequency  circuit  provides  a  permanently  locked  calibration. 
Just  look  at  these  specifications: 


Full  Range — Sine  wave,  20  cycles 
to  200  KC  with  continuously  vari¬ 
able  frequency  selection.  Improved 
logarithmic  calibration  means  no 
crowding  at  either  end  of  dial.  Four 
decade  ranges  provide  over  33 
inches  of  linear  calibration. 
Accuracy — Frequency  calibration 
accurate  to  within  3%  or  1  cycle. 
Complete  stability  is  accomplished 
with  a  constant  waveform — even  at 
the  extreme  ends  of  the  range. 
Spurious  “beats”  or  signals  are  im¬ 
possible  in  the  output. 

Output  Impedance — Five  values: 
10,  250,  500,  or  5,000  ohms  im¬ 
pedance  as  well  as  additional  re¬ 
sistive  range,  all  controlled  by  a 


S-inch  oscilloscope  having  a  vertkal 
sensitivity  of  .018  RMS  v.p.i.  and 
band  width  flat  within  l.S  db  from 
20  cycles  thru  4.S  Me.  Linear  saw¬ 
tooth  sweep  oscillator  20  cycles  thru 
50  KC  per  second  in  5  steps.  A  stand¬ 
ard  voltage  provided  for  determining 
unknown  Peak  to  Peak  potentials  of 
all  waveforms.  Has  reversible  ver¬ 
tical  polarity  and  return  trace  blank¬ 
ing. 


single  selector  switch. 

Output  Power — 500  milliwatts. 
Output  Control — Continuously 
variable  from  zero  to  maximum. 
Waveform — Less  than  5%  Har¬ 
monic  Distortion  at  all  frequencies 
between  30  and  15,000  cycles. 
Frequency  Characteristic — Plus 
or  minus  1  db  between  30  and 
15,000  cycles. 

Hum  Level — Down  more  than  60 
db  of  maximum  power  output. 
Voltage — For  105/120  volts,  50/ 
60  cycles  AC;  60  watts. 

Dimensions — 13"  wide,  9Vi"  high, 
9%"  deep.  Net  weight,  26  lbs. 
Furnished  complete  with  all  tubes. 
Model  655,  Users’  Net  Price,  $I3S.00 


Sweep  Oscillator  in  three  ranges 
from  2  Me  thru  216  Me,  all  on  fun¬ 
damentals.  Reversible  sweep  direc¬ 
tion.  Sweep  width  variable  .1  Me 
thru  18  Me.  Marker  covers  4  Me 
thru  216  Me.  Crystal  Oscillator  to 
use  as  Marker  or  Calibrator.  Video 
Modulation  from  external  source  for 
using  actual  video  signal  for  check, 
or  for  use  with  Audio  Oscillator  to 
produce  bars  for  linearity  checks. 


standardized  at  a  length  of  0.6 
inch  (0.3  inch  interelectrode  dis¬ 
tance)  and  a  width  of  0.13  inch  ± 
0.02  inch.  This  slight  leeway  in 
I  width  permits  some  adjustment  of 
!  resistor  value  in  the  slitting  oper¬ 
ating.  With  constant  dimensions, 
wattage  ratings  are  substantially 
independent  of  resistance  value, 
and  different  contact  resistance  val¬ 
ues  due  to  different  contact  areas  of 
silver  and  resistor  are  eliminated. 

Both  natural  and  synthetic  gra¬ 
phites,  as  well  as  various  carbon 
blacks,  are  used  in  the  resistor  for¬ 
mulations.  Values  of  resistors  are 
varied  by  changing  the  ratio  of 
carbon  to  resin  in  the  mixture  and 
by  using  different  carbons.  The 
proportion  of  carbon  to  resin 
I  ranges  from  10  to  60  percent. 

I  Leaner  mixtures  give  less  favorable 
characteristics. 

Tape  resistors  made  from  graph¬ 
ite  mixtures  have  proved  remark¬ 
ably  stable  at  ambient  temperatures 
of  200  C.  Another  advantage  of 
graphite  formulations  is  that  un¬ 
usually  low  resistance  values — down 
to  about  100  ohms— can  be  obtained. 
Unfortunately,  however,  the  useful 
upper  limit  of  the  graphite  formu¬ 
lations  seems  to  be  about  5,000 
ohms.  Carbon  blacks,  which  are 
less  desirable  at  high  temperatures, 
give  values  from  5,000  ohms  to  10 
megohms.  Only  a  few  carbon 
blacks  have  been  found  which  yield 
tape  resistors  satisfactory  for  op¬ 
eration  at  200  C.  For  most  resist¬ 
ance  ranges,  however,  carbon-black 
tapes  have  been  made  which  are 
satisfactory  at  170  C. 

Production  Methodc 

The  coating  formulation — car¬ 
bon,  resin,  and  solvent — is  agitated 
with  porcelain  balls  on  a  ball  mill 
for  at  least  72  hours  before  it  is 
j  sprayed  on  the  tape.  Spraying  is 
I  done  in  a  special  cabinet.  To  secure 
I  a  uniform  coating,  the  tape,  in  the 
form  of  an  endless  belt  13  feet  long 
and  11  inches  wide,  is  moved  rap¬ 
idly  past  a  spray  gun  many  times 
as  the  spray  mixture  is  slowly  de¬ 
posited.  A  number  of  infrared  heat 
lamps,  mounted  within  a  few  inches 
of  the  moving  tape,  hasten  removal 
of  solvent  during  spraying  and  dry 
the  tape  to  the  desired  degree. 

The  tape-slitting  machine  em¬ 
ploys  12  disk  knives  mounted  in 
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Kings 


IN  CANADA  ATLAS  RADIO  CORP.,  LTD  ,  TORONTO 


Shown  here  are  several  special  con¬ 
nectors  which  Kings  has  made  to  meet 
specific  requirements  of  our  customers. 
These  are  broad  adaptations  of  stand¬ 
ard  connectors. 


Because  of  our  long  experience  and 
flexibility,  monufacturers  from  coast- 
to-coast  rely  on  Kings  for  connectors 
for  special  applications.  Your  own  con¬ 
nector  problems  will  receive  the  prompt 
attention  of  our  well-staffed  engineer¬ 
ing  department. 


Standard  connectors  in  the  N,  BN  and 
BNC  series,  as  well  as  the  new  C  series 
are  available.  Write  for  quotations  and 
delivery  dates. 
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(CMtilllMd) 


Typical  printed  circuit  without  (loit) 
and  with  (right)  tho  now  NBS  adhosivo 
tape  retUton  in  piace 


pairs,  slightly  overlapping  so  as  to 
give  a  scissors  action  and  separated 
by  accurately-ground  spacers.  A 
small  sample  of  the  tape  may  be 
tested  for  value  before  the  entire 
tape  is  slit.  Testing  is  done  by  cut¬ 
ting  the  sample  into  a  series  of 
strips  varying  in  width  by  0.01  inch 
over  the  range  0.11  to  0.15  inch  and 
making  up  a  test  plate  from  these 
strips.  On  the  basis  of  test  results, 
the  slitter  can  be  set  to  cut  the  en¬ 
tire  roll  into  strips  of  the  width 
necessary  to  give  the  desired  final 
resistance  value.  A  single  belt  of 
resistance  tape  yields  approxi¬ 
mately  1,500  resistors. 

Proper  curing  of  the  resistors 
after  application  to  the  printed  cir- 
cjiitry  is  extremely  important.  The 
curing  process  hardens  the  resis¬ 
tor,  Ixinds  it  more  firmly  to  the 
plate,  and  stabilizes  its  electrical 
characteristics.  Although  the  opti¬ 
mum  cure  for  different  formula¬ 
tions  differs  considerably,  a  com¬ 
promise  cure  of  4  hours  at  300  C 
has  proved  satisfactory  and  has 
been  adopted  as  standard.  Curing  is 
done  in  a  temperature-controlled 
electric  furnace  to  which  an  alumi¬ 
num  inner  liner  has  been  added  to 
secure  more  uniform  temperature 
distribution. 

In  using  the  resistors  at  200  C, 
it  has  been  found  that  those  made 
from  some  formulations  change 
sharply  in  value  during  the  first  24 
hours,  then  remain  stable  for  sev¬ 
eral  hundred  hours.  For  this 
reason,  there  is  some  advantage  in 
following  the  standard  4-hour  cure 
at  300  C  with  a  24-hour  treatment 
at  200  C.  As  changes  in  the  resin 
in  the  resistor  film  take  place  quite 
slowly  at  room  temperature,  the 
resistor  tape  may  be  stored  for  long 
periods.  Its  storage  life  may  be 


Tlieahe  ^ijstems 


the  best  inoestment 


"■plus  hundreds  of  special  audio 
devices  and  transformers  for  the 
Armed  Forces,  the  United  States  gov¬ 
ernment,  Research  organizations  and 
leading  testing  laboratories. 


Saat*  Mmici  Rlnl.,  amrly  Hillt.  Ctlil. 
1|tt  tilth  Nt«  T«rk  IR,  Nt«  TtrR 
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UCINITE  SWITCHES,.,^  ^olcUHC  ‘P'todctCtiOK 


There’s  nothing  temperamental  about  L'einite  switches.  They're  designed  to  work  faultles.sly 
and  keep  on  working  eve*n  under  the  toughest  conditions.  You'll  find  them  in  airplanes,  auto¬ 
mobiles,  refrigerators,  radios.  You'll  find  everything  from  simple,  push  button  switches  to 
watertight  and  even  hermetically  sealed  switches  ...  in  all  kinds  of  mountings,  with  colored  but¬ 
tons  and  in  varirms  combinations  of  poles  and  throws.  And,  if  there’s  a  switch  or  any  other 
small  electrical  assembly  that  can't  be  found  to  suit  your  purpose,  you’ll  find  Ucinite  ready  with 
a  first-rate  design  and  engineering  staff  and  a  plant  that's  equipped  for  volume  production. 

Before  bidding  on  government  contracts  requiring  special  electrical 
components  or  assemblies,  consult  your  nearest  Ucinite  field  engineer. 


LCI!\ITE  CO 

\ewtonville  60,  Mass. 

Division  of  L'nited-Carr  Fastener  (iorp. 
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further  extended  by  refrigeration. 

Testing  and  development  of  tape 
resistors  are  continuing  at  NBS. 
This  work  utilizes  a  test  oven  of 
special  design  which  permits  auto¬ 
matic  recorded  measurements  to  be 
made  simultaneously  on  a  large 
number  of  resistors  without  re¬ 
moval  from  the  oven.  Improved  re¬ 
sistance  formulations  are  being 
sought,  particularly  for  certain 
ranges.  Attempts  are  also  being 
made  to  develop  a  satisfactory  addi¬ 
tional  protective  coating  for  appli¬ 
cation  to  the  positioned  resistor. 


lU^I  13S  com-  # 

a  DC 

General  Purpose  w 

Amplifier  in  com-  " 

bination  with  the 

Recorder  Assembly  shown  below  left,  to 
which  is  added  panel,  transformer,  and 
controls.  Both  instruments  are  contained  in 
a  single  hardwood  carrying  csmc.  The  com¬ 
plete  system  is  a  vacuum  tube  recording 
voltmeter  capable  of  reproducing  in  rec¬ 
tangular  coordinates  any  electrical  phenomena 
from  the  order  of  a  few  millivolts  to  more 
than  200  volts.  When  a  Strain  Gage  Amplifier 
is  specified,  the  system  becomes  Model  141. 
Amplifiers  are  readily  interchangeable.  When 
a  built-in  timer  is  included  for  either,  the 
Model  numbers  become  128T  or  141T. 


lECOIDEIS  AND  AMPLIFIERS 
AVAILABLE  SEPARATELY 


Ionospheric  Cross 
Modulation 

By  George  R.  Mather 

Ottawa,  Ontario 
Canada 


CHANNEL 

RECORDING 

SYSTEMS 


two  chan- 

nels  of  Model  60  ■ 

operate  inde-  B 

pendently  of  SM 

each  other,  but  BF 

record  simulta- 
neously.  Ten  ICT 
paper  speeds  are 

standard  equipment,  in  psurs  of;  5  and  0.5, 
10  and  1,  25  and  2.5,  50  and  5,  100  and  10 
mm/sec.  Ready  interchangeability  of  ampli¬ 
fiers  (DC  and  Strain  Gage)  and  preamplifiers 
(DC  and  AC)  makes  possible  the  availability 
of  a  variety  of  input  circuits.  Timing  and 
coding  are  built-in  features.  Each  channel 
has  a  5  cm  recording  width. 


The  phenomenon  that  is  commonly 
identified  as  the  “Luxemburg  Ef¬ 
fect”  is  a  process  whereby  the 
modulation  of  a  high  iiower  un¬ 
wanted  station  is  superimposed 
upon  the  skywave  signals  of  wanted 
stations. 

The  wave  from  which  the  modu¬ 
lation  is  transferred  is  the  dis¬ 
turbing  wave:  The  region  where 
the  modulation  is  transferred  is 
the  region  of  cross  modulation,  and 
the  modulation  picked  up  by  the 
wanted  wave  is  called  the  transfer¬ 
red  modulation.  The  meaning  of 
these  terms  is  illustrated  diagram- 
matically  in  Fig.  1. 

Theory 

The  development  of  the  algebraic 
expressions  is  a  complex  problem 
and  for  the  purpose  of  this  report 
only  a  brief  explanation  will  be 
given.  However,  there  has  been 
considerable  effort  put  into  these 
investigations  by  other  individuals 
and  the  results  of  their  work 


In  all  Sanborn  recorders,  tracings  are 
produced  by  a  heated  arriting  stylus  in 
contact  with  heat  sensitive,  plastic -coated 
paper.  The  paper  is  pulled  over  a  sharp 
edge  in  the  paper  dnve  mechanism,  and 
the  stylus  wipes  along  this  edge  as  it 
swings;  thus  producing  records  in  true 
rectangular  coordinates.  The  writing  arm 
is  driven  by  a  D‘Arsonval  moving  coil 
galvanometer  with  extremely  high  torque 
movement  (200,000  dyne  cm/cm  deflec* 
tion).  Standard  paper  spe^  for  the 
Model  SI  600  recorder  assembly,  shown 
above,  is  2S  mm.'sec.  Slower  speeds  are 
available.  Paper  width  6  cm  with  S  cm 
recording  area.  The  assembly  shown  above 
is  used  in  Models  128  and  141  (described 
above  right)  and  provides  the  basic 
principles  and  methods  on  which  recorders 
tor  the  2-  and  4-channel  systems  are 


CHANNEL 

RECORDING 

SYSTEMS 


Mod*!  67  p  'ovides  for  the 
direct,  simultaneous  regis- 
tration  of  up  to  four 
phenomena  on  one  record* 
using  the  same  principles 
and  methods  as 
systems  described  above. 

In  addition, 

selection  of  eight  paper 
speeds:  50,  25,  10,  5,  2.5, 

1.0, 0.5,  and  0.25  mm/sec., 

and  provision  for  the  use  " 

of  4-,  2>,  or  1 -channel 

recording  Permapaper.  As  in  Model  60, 

«bove,  ampUhers  and  preamplihers  are 

readily  interchangeable. 


Two  types  of 
amplifiers  are  avatl- 
able  for  use  in  Sanborn 
recording  systenu  —  a  DC  Gen¬ 
eral  Purpose  Amplifier,  and  a  Strain 
Gage  ampliher  (shown  above).  The  ampli> 
fiers  uaed  in  the  2-  and  4-channel  systems 
are  generally  identical  with  those  in  the 
1  -channel  system,  which  are  available,  as 
are  also  all  the 
recorders,  for 
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-wanted  transmitter 


DISTUR91NG  TRANSMITTER^ 


FIG.  1 — SftDpUilwd  rwprwswBtation  of  fac¬ 
tors  involTod  in  tho  so-caUod  Laxomborq 
•iloct 
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Transformer 
Space-saving  problem 


Here’s  a  space-saving  problem . . .  and  another  example 
of  how  Westinghouse  applies  engineering  experience 
to  handle  all  types  of  transformer  problems. 

Tha  problem:  To  build  a  more  compact  filament 
transformer  for  use  with  Phanotron  rectifier  tubes. 

First,  the  transformer  case,  core  and  coils  had  to 
be  made  smaller. 

Second,  the  large  standoff  insulator  between  the 
transformer  case  and  tube  socket  had  to  be  eliminated. 
Because  the  previous  case  was  metal,  a  large  standoff 
insulator  had  been  used  to  keep  the  tube  socket, 
mounted  on  top  of  the  transformer  case,  11,000 
volts  from  ground. 

Th«  W«stlnghous«  solution:  MOLDARTA  and 
Type  C  HIPERSIL  cores,  two  Westinghouse 
engineered  products. 

Westinghouse  Type  C  HIPERSIL  cores,  H  smaller 


than  ordinary  cores,  easily  fit  the  smaller  MOLDARTA 
transformer  case. 

MOLDARTA,  a  low  power  factor,  low  loss  materiaL 
also  served  as  the  perfect  insulator.  Thus  the  large 
standoff  insulator  was  eliminated  .  .  .  the  desired 
compactness  was  attained  .  .  .  and  a  difiEicult  space¬ 
saving  problem  was  solved. 

If  yom  havt  a  tough  tran^ormer  prohltm,  tsia*  udvomtugo  of  tb* 
fucMHts  V  Wtftmgboust  for  quick,  pructicuJ  mlutious.  Trunt- 
formers  spocuMy  dtsiguodjor  all  types  of  electrical  and  electronic 
circuits,  as  well  as  a  ssdde  selection  of  standardized  designs  .  .  . 
produced  in  quantity  .  .  .  with  quality.  Call  your  nearhy 
Westinghouse  representatisre,  or  svrite  Westinghouse  Electric 
Corporation,  P,  O.  Box  868,  Pittsburgh  30,  Pennsylvania.  1*70)69 
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is  described  elsewhere*'*. 

It  is  well  known  that  the  strength 
of  received  skywave  signals  is  a 
function  of  the  absorption  of  the 
wave  by  the  ions  in  the  ionosphere. 
The  absorption  in  turn  is  propor¬ 
tional  to  the  collisional  frequencies 
of  the  ions  and  this  is  closely  re¬ 
lated  to  the  thermal  energy  of  the 
ions. 

Consider  then,  the  relation  be¬ 
tween  the  thermal  energy  of  an 
electron  and  the  presence  of  a  ra¬ 
dio  wave.  When  a  radio  wave  tra¬ 
verses  the  ionosphere  there  is  an 
exchange  in  energy  and  some  of 
the  energy  of  the  radio  wave  is 
transferred  to  the  electron.  Thus 
the  agitational  energy  of  the  elec¬ 
trons  is  increased  to  a  value  greater 
than  the  thermal  energy.  When  the 
agitational  energy  of  the  electron 
exceeds  the  thermal  energy  the 
statistical  balance  is  upset  and 
energy  is  transferred  from  the  elec¬ 
tron  to  the  molecules  at  each  colli¬ 
sion.  This  results  therefore  in  an 
overall  increa.se  in  the  mean  ther¬ 
mal  energy  level  and  there  is  an 
accompanying  increase  in  the  col- 
lisional  frequencies  of  the  ions  or 
indirectly  an  increase  in  the  ab- 
■sorption  coefficient  of  the  iono¬ 
sphere. 

If  a  second  wave  now  traverses 
this  disturbed  portion  of  the  iono¬ 
sphere  it  is  apparent  that  it  will  be 
subject  to  a  degree  of  attenuation 
due  to  the  presence  of  the  first  dis¬ 
turbing  wave.  If  the  disturbing 
wave  is  removed  there  is  an  im¬ 
mediate  decrease  in  the  attenuation 
of  the  wanted  wave.  Thus  a  repe¬ 
tition  of  this  process  will  permit  ob¬ 
servation  of  the  phenomena  of  iono¬ 
spheric  cro.ss  modulation. 

If,  however,  it  is  not  convenient 
to  pulse  modulate  the  disturbing 
wave  the  desired  end  is  achieved  by 
simply  amplitude  modulating  the 
disturbing  wave.  This  will  result 
in  an  alternate  heating  and  cool¬ 
ing  of  the  electrons  and  there  will 
be  a  periodic  variation  of  the  ab¬ 
sorption  of  the  wanted  wave.  The 
wanted  wave  will  therefore  appear 
modulated  and  this  transferred 
modulation  may  be  detected  on  re¬ 
ception  of  the  wanted  wave. 

Method  of  Obserention 

In  order  to  ob.serve  the  iono¬ 
spheric  cross  modulation  an  experi- 


Laboratorics,  experimental  and  testing  departments  no 
longer  need  several  motors  for  supplying  different 
speeds ;  nor  are  complicated  gear  or  other  drives  required. 

Elinco  can  supply  multiple-speed  motors  with  which  change 
of  speed  is  piactically  instantaneous  at  the  flick  of  a  switch; 
instantly  reversible,  too,  even  from  forward  at  one  speed  to 
reverse  at  a  different  speed. 

Now,  one  unit  can  do  the  job  of  five  .  .  .  saving  in  original 
equipment  investment  and  changeover  time.  Especially  de¬ 
signed  for  experimental,  servo,  electronic  power  and  audio 
mechanisms,  as  well  as  for  general  laboratory  use. 


DESIGNERS  AND 
MANUFACTURERS  OF 


15  Volt  60  Cycle  Single-Phoso 
Multiple-Speed  Motors 


START  ruiL-IN 
TOaqui ToaouE 
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GGH-492* 


GGH-449 


*This  motor  must  be  externoHy  cooled  it  used  for  con- 
tinous  duty. 

Models  GH  371  ond  GGH  449  ovoiloble  with  or  without 
CGOtrol  box;  Model  GGH  492  motor  only. 


When  orderin9  or  re<|uetttn9  intormotion  on  other 
models,  a  detoiled  description  of  your  require¬ 
ments  will  ossist  us  in  sending  proper  intormotion 
promptly. 


MOTORS  AND 
GENERATORS 
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Believe  me  —  this  new  "Lavite”  member  is  a 
scholar  of  top  flight.  "Lavite”  Ferrites  is  mighty 
versatile.  He  will  reduce  the  size  and  weight  of 
your  television  and  frequency  modulation  com¬ 
ponents —  he  offers  you:  (1)  high  saturation; 
(2)  higher  permeabilities;  (3)  high  Q  at  FM 
frequencies;  (4)  low  temperature  coefficient  of 
permeability;  (5)  replacement  of  conventional 
magnetic  materials  at  power  frequencies;  and 
(6)  unlimited  application  possibilities.  But 
wait  —  look  at  his  scholastic  record  below  for 
•'ourself. 

•  Ask  for  gtntra!  char- 
acleristic  data  on  all 
"Latite”  Tethnica!  Ce¬ 
ramics  ("Lavite”  Stea¬ 
tites,  "latvite”  Titan- 
ates,  "lavvite"  Ferrites 
and  others). 


Let  me  recommend  a  few  Ferrite  suggestions  to 
you  in  connection  with  your  present  require¬ 
ments  without  obligation  —  send  me  your 
specifications. 


D.  M.  STEWARD  MANUFAQURING  CO. 


3604  Jerrome  Avenue  Chattanooga,  Tennessee 

Sales  Offices  in  Principal  Cities 


And  Remember- 
these  are 
non-critical 
materials! 
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ment  was  devised  making  use  of 
broadcasting:  stations  KYW  and 
WRVA  on  1,060  kc  and  1,140  kc 
respectively.  The  geometry  of  the 
experiment  is.  illustrated  diagram^ 
matically  in  Fig.  2.  The  directional 
characteristics  of  the  KYW  trans¬ 
mitter  are  utilized  so  that  the  ef¬ 
fective  disturbing  power  is  ap¬ 
proximately  113  kilowatts. 

The  experiments  were  conducted 
at  2:00  a.  m.,  EST  from  June  6  to 
June  10,  1950  inclusive  and  were  of 
twenty  minutes  duration.  The 
transmitter  at  KYW  modulated  its 
carrier  to  depth  of  98  percent  with 
a  100-cps  tone.  KYW  operated 
with  the  tone  on  four  minutes  and 
off  one  minute  throughout  the  te.st. 
At  2:15  a.  m.  KYW  cut  its  car¬ 
rier. 


What 

i  in  Vibration-Control  M 
I  means  to  YOU  B 


RECEIVER 

OTT*MA 


REGION  OF  CROSS 
MOOOLATION  ■ 


.RAOIATION-2SOO 
AIV/lu  AT  ONE  MILE 


OISTURBINC  TR4»6- 
'MITTER  KT* 

IX)«0  KC 


•NO  MILES 


•  The  precision  with  which  molds  are  made  accounts  in 
part  for  the  accuracy  and  uniformity  of  LORD  Vibration- 
Control  Mountings.  For  example,  before  the  form  tool 
which  will  give  shape  to  new  molds  is  used,  it  is  placed 
in  a  comparator  which  enlarges  and  projects  the  contour 
of  the  cutting  edge  for  direct  comparison  with  drawings. 
By  such  modern  techniques,  LORD  avoids  errors  and 
produces  molds  exactly  as  designed. 

Similar  high  standards  of  precision  guard  quality  at 
every  stage  of  production.  This  is  the  reason  why  satis¬ 
faction  and  dependability  accompany  every  shipment  of 
LORD  Mountings.  It  is  also  assurance  that  LORD 
Mountings  will  add  sales  appeal  to  your  product . . .  will 
increase  customer  appreciation  .  .  .  will  insure  extra 
years  of  smooth,  quiet,  effortless  performance. 

The  LORD  Field  Engineering  Representative  in  your 
area  will  be  glad  to  assist  you  with  the  improvement  and 
protection  of  your  product’s  performance  through  the 
control  of  vibration  and  shock.  Write  for  your  copy  of 
the  Lord  Natural  Frequency  Chart  and  of  the  Vibration 
Isolation  Chart.  Designers  and  engineers  will  find  them 
of  definite  value. 


.WANTED  transmitter 
WRVA  1,140  KC 


riG.  2 — Experimantal  latup  ior  itudying 
lonompbacic  croaa  modulation 


A  receiver  in  Ottawa  was  tuned 
to  WRVA  1,140  kc,  which  operated 
unmodulated  on  June  6  and  7  and 
modulated  30  percent  with  a  440- 
cps  tone  on  June  8,  9  and  10. 

A  radio  wave  analyzer  was  used 
in  conjunction  with  the  Ottawa  re¬ 
ceiver  to  detect  and  measure  the 
amplitude  of  the  440  cycle  tone  and 
the  transferred  one  hundred  cycle 
tone. 

In  addition  a  second  receiver  in 
Ottawa  made  field  strength  record¬ 
ings  on  WRVA  and  the  time  that 
KYW  cut  its  carrier  was  marked  on 
these  records. 

The  transfer  of  the  one  hundred 
cycle  tone  to  the  WRVA  carrier  was 
detected  on  each  of  the  five  nights. 
The  tone  was  audible  in  the  speaker 
and  was  detected  by  the  wave  ana¬ 
lyzer. 

On  the  latter  three  tests  it  was 


Canodign  RgprgtgntaHve:  Railway  &  Pow«r  Enginaaring  Corp.  Ltd. 
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“TelcoATc"  tamp  etectrodt*  art  nickel  tubee  con* 
taining  a  powdered  core  mixture  of  87^t  zir¬ 
conium-oxide,  8.7*”(  mckeland4.3*'e  iron  oxide. 
Illuetratiem  ehowt  cut-away  of  new  electrode, 
and  cut-ateay  of  u$ed  electrode  xhowing  tke 
important  zircontum  cap  on  which  the  arc 
la  atruch. 


as  bright 


as  the  sun 


electrodes 


Another  tough  metal  problem  solved  by  the  use  of  Nickel 


*'Telco«rc'’  latnpa,  aaya  Weatem  Union  Telegraph 
Company  reaeurch,  will  prompt  major  develop- 
menta  in  the  projection,  ieleviaion,  photographic, 
lithographic  and  photo  copying  induatriea,  aa  well 
aa  in  the  medical  field.  They  operate  on  either 
AC  or  DC. 


Western  Union’s  open-air  “Telco- 
arc”  lamps  give  a  controlled,  con¬ 
centrated  spotlight  one-eighth  as 
bright  as  the  sun.  Yet  the  light 
is  produced  by  only  quarter-inch 
diameter  nickel  tube  zirconium 
electrodes. 

More  than  the  light,  the  most 
unique  fact  about  these  lamps  is 
the  exceptional  long  life  of  the 
electrodes.  In  open-air  at  650 
watts,  they  are  consumed  at  the 
rate  of  one  inch  in  100  hours. 

It  was  no  easy  task  to  develop 
these  electrodes.  First  the  engi¬ 
neers  had  to  find  a  metal  for  the 
outer  tube  to  hold  the  zirconium- 
oxide  filler — a  metal  that  did  not 
oxidize  readily. 

They  tested  a  wide  variety 
of  materials.  Then  they  tried 
Nickel! 

The  first  Nickel  tube  electrode 
showed  promise;  but  the  core 
gave  trouble.  A  poor  conductor 
when  cold,  it  had  to  be  heated 


through  the  nickel  outer  tube. 
Also,  a  fragile  oxide  bead  formed 
on  the  end  of  the  electrode.  These 
two  defects  indicated  the  need 
for  a  material  to  be  added  to  the 
zirconium-oxide,  in  order  to  make 
it  conductive  when  cold,  and  also 
to  bond  the  bead  and  filler  to  the 
nickel  tube. 

More  tests  were  made.  Finally, 
zirconium  metal  powder  was 
mixed  with  powdered  nickel  and 
pressed  into  the  tube.  When 
tested,  the  electrode  performed 
satisfactorily  and  did  not  pro¬ 
gressively  oxidize,  even  with  tem¬ 
peratures  as  high  as  6500°  F. 

•  • 

Good  conductivity  and  resistance 
to  high  temperatures  make 


nickel  a  valuable  and  economical 
metal  for  use  in  electronics.  For 
example . . .  to  weld  tungsten  fila¬ 
ment  leads . . .  and  leads  on  mini¬ 
ature  components. 

If  you  have  a  special  design 
problem,  it  will  pay  you  to  con¬ 
sider  Inco  Nickel  Alloys.  Al¬ 
though  much  of  Inco’s  production 
is  being  diverted  to  defense,  our 
Technical  Service  Dept,  will  be 
glad  to  assist  you  on  your  prob¬ 
lems.  Write  for  “66  Practical 
Ideas  for  Metal  Problems  in  Elec¬ 
trical  Products.” 


MONEl*  •  MONEl  •  K'*  MONEl 
*KR'*  MONEL  •  '$'•  MONEl  •  NICKEL  •  LOW 
CARBON  NICKEL  •  DURANICKEL*  •  INCONEL* 
INCONEL  *X** 


The  International  Nickel  Company,  Inc. 

67  Wall  Street,  New  York  5,  N.  Y. 
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CONTINUOUSLY  VARIABLE 
REGULATED  DC  SUPPLIES 


MODEL 
D6-DUAL, 

HEAVY  DUTY 

y  DUAL  regulated  outputs,  continuously  variable, 
0  to  600  volts. 

/  Maximum  current  200  milliamperes  each, 
or  400  combined. 

/  Regulation  better  than  .5%. 

/  6.3  volts  AC  at  1 0  amperes  center-tapped. 

/  Ripple  voltage  less  than  1 0  millivolts, 
y  Stabilized  bias  supply. 

/  Request  Bulletin  53  for  Detailed  Information. 

MODELS 
A3  AND  ASA 

y  Continuously  variable,  0  to  350  volts. 

/  Ripple  voltages  less  than  1 0  millivolts, 
y  Regulation  better  than  .5%. 

/  Maximum  current  200  milliamperes. 

/  Stabilized  variable  bias  supply. 

/  6.3  volts  AC  at  5  amperes. 

/  Request  Bulletin  52  for  Detailed  Information. 


ELECTRONICS 

?06  S.VV.  WASHINGTON  ST.,  PORTLAND  4,  ORE.,  U.S.A. 


found  that  the  WRVA  carrier  was 
modulated  to  a  depth  of  0.60  to 
0.75  percent  by  the  transferred  one 
hundred  cycle  tone. 

There  was  no  noticeable  change 
in  WRVA  field  strength  when  KYW 
cut  its  carrier. 

The  transferred  modulation  was 
subject  to  various  degrees  of  sta¬ 
bility  from  intermittent  on  one  or 
two  nights  to  steady  (except  for 
normal  fading)  on  the  first  two 
nights. 

Precautions  Taken 

The  use  of  the  wave  analyzer 
eliminated  any  possibility  of  a 
confusion  of  the  transferred  tone 
with  any  background  hum  (power 
supply)  that  may  be  present.  It 
was  verified  that  the  transferred 
tone  disappeared  immediately  upon 
the  removal  of  the  modulation  from 
the  KYW  carrier. 

To  establish  that  the  phenome¬ 
non  was  not  local  in  origin  several 
checks  were  made  of  stations  adja- 
;  cent  to  the  1,140-kc  channel,  how- 
i  ever,  the  transferred  tone  was  pres- 
'  ent  only  on  the  WRVA  carrier. 

The  audio  tuning  of  the  wave 
'  analyzer  was  varied  and  there  was 
no  signal  detected  at  frequencies 
other  than  100  cycles  (exceptions  of 
^  course  was  440  cycles) . 

This  may  be  considered  one  of 
!  the  most  consistent  phenomenon 
observed  in  ionospheric  studies  in 
that  the  transferred  tone  was  de- 
.  tected  on  each  of  five  consecutive 
night*.  The  transfer  was  evident 
throughout  various  degrees  of  ab- 
:  sorption  but  the  dependance  on  ab¬ 
sorption,  if  any,  could  not  be  de¬ 
termined. 

The  transfer  of  the  audio  signal 
was  effected  by  a  disturbing  power 
of  approximately  113  kw  at  KYW. 
A.ssuming  a  linear  relationship  be- 
j  tween  power  and  transferred  modu- 
I  lation,  modulation  of  a  wanted  car- 
j  rier  to  a  depth  of  10  percent  would 
be  possible  with  a  disturbing  power 
of  a  megawatt. 

I  Available  literature  on  the  sub- 
!  ject  indicates  that  a  greater  trans¬ 
fer  of  modulation,  then  detected  in 
these  investigations,  is  to  be  ex¬ 
pected.  This  leads  us  to  conclude 
that  perhaps  the  conditions  of  these 
tests  were  not  optimum  and  more 
satisfactory  results  would  be  ob¬ 
tained  with  a  mobile  receiver.  A 
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disturbing  transmitter  operating  on 
a  lower  frequency  would  also  con¬ 
tribute  to  a  greater  degree  of 
transferred  modulation. 

It  is  the  desire  of  the  author  to 
extend  an  expression  of  gratitude 
to  the  Federal  Communications 
Commission  and  the  operators  of 
KYW  and  WRVA  for  their  kind 
assistance  and  co-operation  which 
made  the  experiment  possible. 
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What  is  the  inductance  of  a  nen- 
inductive  woven  resistor?  The  au¬ 
thors  have  been  called  upon  to  an¬ 
swer  this  question  by  concerns  en¬ 
gaged  in  work  requiring  the  use  of 
high-power,  radio-frequency,  and 
pulse  loads.  The  customer  usually 
finds  that  the  frequency  character¬ 
istics  of  commercially  available 
power  resistors  cannot  be  furnished 
by  the  manufacturer.  This  paper 
supplies  quantitative  data  on  sev¬ 
eral  types  of  woven  resistors  and 
describes  the  methods  u.sed  to  im¬ 
prove  their  frequency  characteris¬ 
tics. 

Woven  resistors  are  not  new  to 
the  electronic  art.  They  have  been 
widely  used  for  heating  elements 
and  power  loads  at  frequencies  up 
to  several  megacycles.  Their  me¬ 
chanical  flexibility,  ease  of  mount¬ 
ing  and  cooling  and  low  cost  are  at¬ 
tractive  features  for  many  appli¬ 
cations.  They  can  be  made  in  a  wide 
variety  of  ohmic  resistance  and 
wattage  values;  the  ranges  of  these 
values  can  be  greatly  expanded  by 
using  the  re.sistors  in  series  and 
parallel  combinations.  Physical  size 
and  shape  can  be  made  to  conform 
to  the  specifications  of  the  applica- 
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vibration  meter 
me  mb  MfO  CO.  INC 
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2,  SHAKE  TESTING  TO  MIL-E-5272 
01^  41065-B  is  easily  accom¬ 
plished  with  MB  Vibration  Ex¬ 
citers.  Model  S-3  shown  deliv¬ 
ers  200-lb  force.  Others  avail¬ 
able  with  10-lbs  to  2500-lbs 
force  ratings  — all  easily, 
quickly  and  accurately  con¬ 
trolled  for  force  and  frequency. 


MIL-l-5432  (AN-I-16a)  can  be 
met  with  the  Type  17  ISO¬ 
MODE  Mount.  This  unit  avail¬ 
able  for  loads  from  0.6  to  100 
pounds,  and  controls  all  modes 
of  vibration  with  equal  effici¬ 
ency  because  of  equal  spring 
rate  in  all  directions. 


ISOMODE*  SHOCK  MOUNTS  have 
been  developed  for  supporting 
and  protecting  aircraft  en¬ 
gines  from  damage  while 
transported  in  crates  or  “cans.” 
High  load  capacity  combined 
with  high  deflection  capacity 
provides  good  absorption  of 
shock.  u.  S.  Pal.  OB. 


■\v 

fiteiiy 

Remember,  if  you  need  help  with  a  vibration 
problem,  you  can  save  yourself  time  and  THE 
work  by  contacting  MB’s  vibration  special¬ 
ists.  For  details  on  any  of  the  above  prod¬ 
ucts,  address  your  inquiry  to  Dept.  N5. 
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FIG.  1 — DUiertnt  patt^rni  used  in  mak¬ 
ing  wow9n  rasUtori 
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tion,  though  these  determine,  to 
some  extent,  the  reactance  charac¬ 
teristic. 

For  the  purpose  of  comparison, 
several  resistors  were  constructed 
using  alloy  C  wire.  All  had  a  direct- 
current  resistance  of  approximately 
90  ohms  and  a  wattage  rating  of 
about  500  watts.  They  were  rec¬ 
tangular  in  shape  and  about  6  by 
8  inches  in  size.  The  resistors  were 
woven  with  cotton  and  asbestos  and 
impregnated  with  insulating  cement 
for  rigidity.  Flexible  pig  tails  were 
silver-soldered  to  the  ends  of  the 
resi.stance  wire  (before  weaving) 
and  were  brought  out  at  opposite 
ends  of  the  resistor.  All  measure¬ 
ments  were  made  with  a  General 
Radio  916-A  bridge  and  the  induc¬ 
tance  values  presented  include  the 
inductance  of  the  pig  tail  leads 
from  the  resistor  to  the  bridge. 

Three  types  of  weave  were  inves¬ 
tigated.  These  are  shown  in  Fig. 
1  as  the  conventional  zig-zag  (iden¬ 
tified  here  as  Type  Z),  the  double 
zig-zag  or  opposing  parallel  (Type 
X) ,  and  a  modified  form  of  Type  Z 
(Type  V).  Several  resistors  of  the 
conventional  zig-zag  type  were  con¬ 
structed  to  provide  a  comparison  of 
the  relative  merits  of  solid  wire 


Ve  offer  our  proved  ability  to  produce 
hermetically-sealed  transformers  to  JAN-T-27  or  MlL-T-27 
government  specifications.  Prompt  delivery, 
efficient  engineering  techniques  and  modern  production 
facilities  which  include  conveyorized 

assembly  lines  make  "GTC”  worthy 
of  your  consideration. 


Our  new  plant  is  self- 
contained  with  complete 
metal-working  and  tool¬ 
making  facilities.  We  in¬ 
vite  inquiries  from  prime 
and  sub-contractors. 


GENERAL  TRANSFORMER  COMPANY 

serving  industry  since  1928 

18240  Harwood  Avenue,  Homewood,  Illinois 

(Suburb  of  Chicago) 
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CHASE  warehouses  from  coast  to  coast 


offer  complete  metal  cutting  services  I 
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Th«M  worahouMS  a/so 
do  s/iffing 
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T/ioso  woro/iousos 
o/so  do  stiffing 
and  shearing 
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When  it  comes  time  for  slitting, 
shearing  or  sawing,  check  the  Chase 
Warehouses  listed  above  for  the 
cutting  facilities  each  of  them  have. 

Naturally,  this  work  is  done  to 
your  specifications  on  orders  for 
metals  we  are  able  to  fill.  We’ll  help 


out,  too,  on  your  brass,  bronze, 
copper,  aluminum,  steel,  fibreboard 
or  other  materials.  Just  tell  us  how 
you  want  it.  The  work  will  be  done 
accurately. 

As  usual— call  Chase! 


Chase  ^  BRASS  &  COPPER 

WATEKBURY  20.  CONNECTICUT  •SUBSIDIARY  OF  KENNECOH  COPfER  CORPORATION 
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FREOUFNCY  IN  MC 


FREQUENCY  IN  MC 


for  tench  wiring. 


Pin  and  socket  contacts  are 
piKisron-nrachined  from  solid  bar  stock, 
atactroplated  with  silver  or  gold. 

Split  shelt  makes  wiring  and 
inspection  fobs  easier. 


Recognition  of  Cannon's  36  years  of  sound 
engineering  and  fine,  uncompromising  con¬ 
struction  has  built  the  demand  for  Cannon 
Plugs.  Here  we  take  an  inside  look  at  the 
lightweight  Type  "K"  90'  connector,  fore¬ 
runner  of  the  Army-Navy  Series.  More  fea¬ 
tures  of  the  "K"  were  incorporated  into  the 
"AN"  design  than  any  other  connector. 

Constantly  improved  over  the  years.  Type 
"K"  is  now  used  for  numerous  applications 
such  as  aircraft,  radio,  television,  sound, 
phone  recorders,  motion  pictures,  geophysi¬ 


FIG.  2 — Curvet  show  dtppndance  of 
woven  retiator  choracteriatlct  on  fre- 
quanCT 
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CANNON 

ELECTRIC 

Since  1915 

Cannon  Electric  Company 
Los  Angeles  31 
California 

Factories  in  Los  Angeles.  Toronto.  New 
Haven.  Representatives  in  principal 
cities.  Address  inquiries  to  Cannon 
Elearic  Company,  Depanment.  1-120. 
P.  O.  Box  7*>.  Lincoln  Heights  Station, 
Los  Angeles  31.  California 


cal  research  and  widely  used  throughout  the 
electro-mechanical  and  electronic  instrument 
fields. 

The  design  and  construaion  details  in  the 
Cannon  "K"  Series  are  typical  of  the  care 
Cannon  takes  in  producing  more  than  18,000 
precision,  multi  contact  connectors  to  serve 
the  exacting  needs  of  industry. 

\('e  will  gladly  send  you  engineering  bul¬ 
letins  describing  each  of  the  many  basic 
types  of  Cannon  Plugs  if  you  will  briefly 
describe  your  applications. 


Diaaram  at  left  shows  how  the  four  positions  of 
cable  entry  on  the  large  90*  "K"  cndbell  make 
the  wiring  job  easier.  Smaller  Type  "K '  coo- 
neaors  have  three  positions. 


CANNON 

PLUGS 


Type  *‘K’*  and  "RK'*  connectors  are  avail¬ 
able  in  7  shell  types  having  8  diameters. 
Insens  have  more  than  1 90  contact  ar¬ 
rangements.  Some  €)f  these  have  Coax. 
Twmax  or  Thermocouple  contacts  as  suod- 
ard.  Integral  cable  clamps  available  in  all 
'  K  "  plug  types. 


C*nn*<tion  b«tw««n  tH«  in* 
$frufii«nt  cmd  it«  primory 
(o  Th«nnohfii 

p«rotwr«  d«t«ctor)  it  wirn 
.  . .  not  tvbinp.  Con  bo  ony 
lonpfh  wiftiowt  offocttng  oc* 
curocy  or  dopondobility. 


Dependable  temperature  eontrol  to  1000  F 


electrdmax 


Jrl  Ad  ND47(2> 
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Electromax  Controllers  give  modern  electronic 
regulation  to  thousands  of  important  manu¬ 
facturing  processes.  In  any  application  up  to 
1000  F  they  exactly  fill  the  hill  for  non-recording 
controllers  of  outstanding  dej)endability. 

Electromax  has  the  sensitivity,  accuracy  and  de- 
jjendability  of  its  big  brother  Speedomax  Recording 
Controller.  Likewise,  it  is  not  affected  by  vibration 
or  building  tremors  . . .  can  even  be  mounted  on  the 
frame  of  a  molding  press.  The  instrument  needs 
almost  no  attention,  because  it  has  ^ly  one  moving 
part  ...  a  covered  plug-in  type  relay.  There’s 
usually  no  need  to  open  the  instrument  door  for 
months  at  a  time. 


Electromax  Control  is  available  to  provide  any  one 
of  three  control  actions.  For  the  more  simple  proc¬ 
ess  requirements,  on-off  or  two  position  control  is 
usually  used.  For  processes  requiring  control 
within  unusually  close  limits,  two  different  types 
of  proportional  control  are  available  .  .  .  Position- 
Adjusting  Type  and  Duration-Adjusting  Type. 
All  three  types  of  control  action  can  he  applied  to 
electric,  steam  or  fuel  heating. 

For  further  information,  write  our  nearest  office, 
or  4979  Stenton  Ave.,  Phila.  44,  Penna. 


LEEDS  Ac  NORTHRUP  CO. 


Inductors,  "tailored"  to  your  exact  needs,  are  no  luxury  when 
JOHNSON  Inductors  are  specified. 

The  ready  availability  of  a  wide  variety  of  JOHNSON  inductors  and 
inductor  parts  mean  lower  cost  —  faster  delivery  on  special  as  well  as 
standard  inductors. 

JOHNSON  can  promptly  furnish  inductors  for  virtually  any  RF  power 
application.  Three  examples  of  the  JOHNSON  line  are  described  below. 
A  wide  ranse  of  inductance  is  available.  All  types  generously  insulated 
with  slass  bound  mica. 


222  SERIES 

JOHNSON  222  Inductors  are  edsc- 
wound  with  X  .090  plated  copper 
strip,  are  rated  at  currents  up  to  20 
amperes  depending  upon  Irequency. 
Sliding  silver  button  contacts.  Inductance 
is  determined  by  the  specific  ^plication. 

224  SERIES 

Up  to  50  amperes  at  SO  microhenries 
with  copper  tubing,  30  amperes  at 
110  microhenries  with  tubing.  Rigid 
end  frames  of  cast  aluminum.  Roller  con¬ 
tact  is  silver  plated  beryllium  copper. 
Also  available  with  dual  windings  and 
two  contacts  lor  push-pull  circuits 


200  SERIES 

Built  to  any  specified  inductance  from 
1 0  microhenries  up.  Conductor  sizes  avail¬ 
able,  W  X  .054,  W  X  .072,  Vi'  X  .090. 
Basic  design  permits  any  length,  pitch 
and  diameter.  Four  bar  construction  on 
larger  diameters.  May  be  supplied  with 
fixed  or  variable  coupling  windings. 

OTHER  INDUCTORS 

In  addition  to  these  sample  types,  the 
JOHNSON  line  includes  many  other 
variable  and  fixed  inductors  for  low, 
medium  and  high  power  applications. 
Fixed  inductors  are  available  with  single 
or  multiple  windings,  fixed  or  variable 
coupling  windings  and  with  electrostatic 
shields  if  desired. 


There  it  a  JOHNSON  rWuctor  to  fit  every  need.  V/e  will  be 


JOHNSON<t  •Uime  CH 


E.  F.  JOHNSON  <0., 


WASECAy  MINNESOTA 


strands  of  No.  37  wire.  The  self¬ 
inductance  of  Z,  was  3.18  micro- 
henrys  or  about  one-half  that  of 
Zi  which  was  made  with  solid  wire. 
Slight  constructional  differences 
and  different  wire  sizes  may  ac¬ 
count  for  the  fact  that  the  5-strand 
resistor  Z,  appears  to  be  slightly 
better  than  the  12-strand  resistor 
Z,. 

Type  .Y  resistors  (double  zig-zag) 
were  constructed  with  12-strand 
No.  37  wire  in  which  the  12  strands 
were  grouped  into  bundles.  Half  of 
the  strands  carry  current  in  one 
direction  and  the  other  half  carry 
current  in  the  opposite  direction. 
This  is  essentially  a  parallel-oppos¬ 
ing  arrangement  somewhat  simi¬ 
lar  to  the  Ayrston-Perry  winding. 
In  one  case,  identified  as  the 
strands  were  twisted.  In  the  sec¬ 
ond  resistor  X„  the  strands  were 
parallel  (untwisted).  No  signifi¬ 
cant  difference  in  the  frequency 
characteristics  was  observed.  The 
series  inductance  in  each  case  was 
1.34  microhenrys. 

The  dotted  lines  in  Fig.  2A  and 
2B  have  been  drawn  to  aid  in  cal¬ 
culating  the  series  inductance  for 
each  resistor  type.  They  also  show 
the  effect  of  the  shunting  capaci¬ 
tance  which  increases  the  effec¬ 
tive  inductive  reactance  in  the  fre¬ 
quency  range  shown. 

A  second  set  of  resistors  were 
woven  that  had  a  nominal  d-c  re¬ 
sistance  of  300  ohms.  All  of  these 
contained  two  parallel  strands  of 
No.  34  wire  and  one  resistor  of  each 
type  was  tested.  The  experimental 
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future 


POSITIONS  OPEN 
IN  THE  FOLLOWING  FIELDS: 


government  projects  as  well  as  chal¬ 
lenging  work  in  the  permanent  ex¬ 
pansion  of  a  diversified  line  of 
commercial  products. 

YOU  INJOY  THESE  BENEFITS 

At  RCA,  you  enjoy  professional 
status,  recognition  for  accomplish¬ 
ments  . . .  unexcelled  research  facili¬ 
ties  for  creative  work  —  opportuni¬ 
ties  for  advancement  in  position  and 
income . . .  pleasant  surroundings  in 
which  to  work.  You  and  your  families 
participate  in  Company-paid  hospi¬ 
tal  ,siu’gical,  accident, sickness  and  life 
insurance.  Modem  retirement  pro¬ 
gram  .  Good  subiu’ban  or  country  resi¬ 
dential  and  recreational  conditions. 
Opportunities  for  graduate  study. 
Investigate  opportimities  today. 


Ihe  course  of  your  career 
may  depend  upon  what  you  do  about 
your  future — now.  A  sure  way  to 
miss  success  is  to  miss  opportunity. 

Now  is  the  time  for  qualified 
ELECTRONIC,  ELECTRICAL  and  ME¬ 
CHANICAL  ENGINEERS  .  .  .  PHYSICISTS 
.  .  .  METALLURGISTS  .  .  .  CHEMICAL 
and  CERAMIC  engineers  ...  as  well 
as  TECHNICAL  SALES  ENGINEERS  to 
decide  to  take  full  advantage  of  the 
opportimities  now  open  at  RCA  to 
achieve  professional  success. 

LIFELONG 

CAREER  OPPORTUNITIES 

These  are  not  temporary  positions. 
They  are  independent  of  national 
defense  requirements.  The  openings 
represent  a  wide  choice  of  long-term 


TELEVISION  DEVELOPMENT- 

RacuiTuru,  Trunumitturu  and  Stndlo 
Equipmeat 

ELECTRON  TUBE  DEVELOPBIENT— 

Racaiving,  TraaumiUiiig,  Catboda^Ray, 
Phototubau  and  Magnatroau 

TRANSFORMER  and  COIL  DESIGN 

COMMUNICATIONS- 

Microwave*  Mobile*  Aviation,  Special^ 
lead  Military  Syttemu 

RADAR— 

Circuitry*  Antenna  Deeign*  Computer* 
Servo -Syetame,  Information  Display 
Ssruteme 

INDUSTRIAL  ELECTRONICS- 

Precision  histrumenta.  Digital  Circuitry* 
Magnetic  Recording,  Industrial  Televi* 
sion*  Color  Measurements 

NAVIGATIONAL  AIDS 

TECHNICAL  SALES 

ELECTRONIC  EQUIPMENT  FIELD 
SERVICE 


MAIL  RESUME 

If  you  qualify  for  any  of  the  positions  listed  above,  send  us  a 
complete  resume  of  your  education  and  experience,  also  state 
your  specialized  field  preference.  Send  resumi  to: 

MR.  ROBERT  E.  McQUISTON, 

Specialized  Employment  Division,  Dept.  U-36 
Radio  Corporation  of  America, 

30  Rockefeller  Plaza, 

New  York  20,  N.  Y. 


Whatever  yoor  plans  for  the  future — you 
will  find  the  booklet  “The  Place  of  the 
Eaxineer  in  RCA”  interestinx  readinx. 
Write  for  yoor  free  copy. 
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y/l60E  (TMODE) 

HUmtiit  10  voiu  29  tmp. 
lUtillCt  Eb  3  kV. 
lb  I  mmp.  ^  IkW. 

Max.  frequency  120  Mc/t. 
Overall  diameter  2'S  ins. 
Max.  height  S'2  ins. 


FIG.  4 — Cloi*>up  of  liiigl#  wortn 
m*nt  ol  50-kw  lood  shown  In  Fig.  3 


results  are  shown  in  Fir.  2C  and 
2D. 

In  Kcneral  the  results  indicate 
that  the  Type  V  is  an  improvement 
over  Type  Z  but  the  Ty|>e  A'  has, 
by  far,  the  best  frequency  charac¬ 
teristics.  The  reactance  and  resist¬ 
ance  curves  for  the  Type  -Y  resistor 
were  carried  through  the  resonance 
frequency,  and  the  shape  of  the 
curves  indicate  that  the  equivalent 
circuit  for  the  resistor  is  approxi¬ 
mated  reasonably  well  by  a  series 
resistance  and  inductance  shunted 
by  a  capacitance. 

Figure  3  is  a  photograph  of  a 
50-kw,  9.95-ohm  pulse  load  that 
utilizes  woven  resistors,  and  Fig.  4 
is  a  close-up  photograph  of  a  single 
resistor. 

All  resistors  used  in  these  tests 
were  woven  by  W.  J.  Larson  of  the 
Ohmweve  Company,  Hartford,  Con¬ 
necticut. 


Pp  20  kW.  Max 
rrequency  30  Mc/s. 
Overall  diameter 
8  031  ins. 

Max.  height 
IS'12S  ins. 


Incorporate  thoriated 
tungsten  filaments. 
Efficient  air-blast 
cooling.  Require 
exceptionally  low 
filament  power. 
Facilitate  the  design 
of  simpler  and  smaller 
radio  equipment 


HUmcnt 

5  volts  66  amp. 


Eb  7k\ 
Ib  2  amp. 
^  4-5  kW.  Max. 
frequency  22  Mc/s 
Overall  diameter 
5  875  inv 
Max.  height 
8  7  50  ins. 


Bridged-Tee  Phase 
Modulators 

Bridged-tee  phase  modulators  have 
been  successfully  used  in  circuits 
related  to  radio  telemetering,  fre¬ 
quency  modulation,  servomechan¬ 
isms,  and  other  applications  where 
variable  impedance  control  of  phase 
is  required. 

Generally,  lattice  networks  which 
are  used  for  variable-resistance  or 
variable-reactance  control  of  phase 
require  push-pull  circuits  symmetri¬ 
cal  to  ground  and  simultaneous  var¬ 
iation  in  two  circuit  elements  to 
produce  pha.se  modulation.  Many 
of  these  circuits  do  not  permit 
grounding  one  side  of  the  input  or 
output  or  one  end  of  the  contrirf- 
ling  impedance.  A  serious  limita¬ 
tion  of  some  networks  is  the  change 
in  attenuation  accompanying  phase 


SJ  I80C 
PENTODE) 
lilamcnt 

10  volts  28  amp. 

lUtinp 

Eb  6kV. 

Ib  I  S  amp 
Pp  3  5  kW  Max 
frequency  25  Mc/s. 
Overall  diameter 
5  875  ins 
Max.  height 
8-750  ins. 


Standard  Telephones  and  Cables  Limited 

An  I  T  t  T  Asxociote 

RADIO  DIVISION,  OAKLEIGH  ROAD,  NEW  SOUTHGATE,  LONDON,  N.ll  •  OIGLAND 
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in  transformer  core  steel 


These  curves  indicate  the  improvement  in  properties 
of  Armco  Silicon  Steels  for  distribution  transformers  during 
the  last  20  years. 

Note  how  new  Armco  TRAN-COR  4-W-O  makes  it 
possible  to  build  high-efficiency  transformers 
with  low  material  weight  per  KVA.  Yet  there  is  no 
increase  in  core  loss  or  excitating  current. 

Both  Armco  TRAN-COR  3-W-O  and  TRAN-COR 
4-W-O  are  only  .012"  thick— more  easily  wound  into 
transformer  cores.  They  make  possible  redesigns  that  should 
permit  smaller  cores  and  a  saving  of  copper. 

Gore  loss  llmiSs 

Armco  TRAN-COR  3-W-O  and  TRAN-COR  4-W-O  have 
core  loss  limits  at  15  kilogausses  of  '.71  and  .64  watts  per 
pound  respectively. 

As  Armco  Oriented  Electrical  Steels  are  fully  annealed 
at  the  mill,  only  a  moderate  temperature  (1475  F.)  is  required 
to  remove  the  stress  introduced  by  fabricating, 
and  to  regain  excellent  magnetic  properties  in  the 
formed  or  stamped  core. 

Economies  resulting  from  top-notch  efficiency  in  the  new 
Armco  “W"  series  offer  many  advantages  in  wound 
cores  of  distribution  transformers.  They  save  time  and  money 
in  production,  often  require  less  copper,  and  assure 
unusually  low  core  loss  in  operations  at  high  inductions. 


ARMCO  STEEL  CORPORATION 

4201  Curtis  Street,  Middletown,  Ohio  *  Plants  and  Sales  Offices 
from  Coast  to  Coast  •  Export;  The  Armco  International  Corporation 
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makes  fibres  work  for  industry 


(continued) 


THE  ELECTRON  ART 


modulation,  corrective  measures 
often  taking  the  form  of  amplitude 
limiters  which  follow  the  phase 
modulating  network.  In  addition, 
many  networks  cannot  be  loaded 
appreciably. 

The  bridged-tee  pha.se  modula¬ 
tors  overcome  all  of  these  restric¬ 
tive  characteristics  of  networks. 
Wide-range  phase  shift  with  con- 
.stant  attenuation  is  achieved  by 
variation  in  a  single  control  imped¬ 
ance.  In  one  version,  the  circuit 
may  be  adapted  for  voltage  control 
of  phase,  thus  providing  a  simple 
and  highly  stable  pha.se  modulator 
useful  in  radio  communication. 
The  circuits  function  with  a  com¬ 
mon  ground  and  have  the  ability  to 
work  into  low-resistance  loads. 

The  modulator  circuit  shown  in 
Fig.  1  is  designed  to  obtain  a  pha.se 
shift  by  varying  either  the  capaci¬ 
tance  C,  or  the  frequency.  W’ith  the 


MOSUtUPHnil  MILLS  ca 
MOSiNEE.  WIS 


FoifSTiir  piAntcts  [MMSED  ir 

WISEONSm  EDNSERVniON  DEPT 


Many  Industrial  Products  Start  Here 


FIG.  1 — Bridged-te«  circuit  <*r  produc¬ 
ing  phate  tbiii  by  varying  eilhor  ca¬ 
pacitance  or  irequency  oi  tigaal 


Mosinee  “fibres  that  work  for  industry” 
depend  upon  a  reforestation  program 
which  not  only  assures  trees  for  the  future 
but  protects  our  forests  today.  Mosinee 
Industrial  Forests,  augmented  by  aid  in 
planting  waste  land,  make  raw  material 
supply  secure  and  ever-growing.  From 
seedlings  to  technically  controlled  papers, 
MOSINEE  safeguards  every  step  in  the 
process  of  making  Mosinee  Fibres  that 
work  for  industry. 


value.s  of  the  circuit  components  as 
shown  and  an  operating  frequency 
of  4,170  cps,  the  circuit  attenuation 
remains  constant  at  16  db  and  the 
pha.se  .shifts  90  deg  as  C,  is  varied 
from  zero  to  25  /x/if. 

With  C,  made  equal  to  zero,  the 
bridged-tee  network  of  Fig.  1  func¬ 
tions  as  a  frequency  di.scriminator. 
As  the  input  frequency  is  varied 
from  a  few  cycles  per  second  to  ap¬ 
proximately  8,000  cycles  per  second 
the  pha.se  shifts  nearly  360  deg 
while  the  attenuation  remains  con¬ 
stant.  The  phase  characteristic  is 
quite  linear  in  the  neighborhood  of 
the  center  frequency. 

If  R,  =  114  ohms,  R,  =  1.75 
ohms,  /fj  =  50  ohms,  C,  =  10.5  /i/xf, 
and  L  =  1.44  /ihy,  and  the  circuit 
is  operated  at  a  frequency  of  29.1 
me,  the  phase  may  be  shifted  by 
varying  C*.  The  attenuation  re- 


MOSINEE  PAPER  MILLS  CO.,  Mosinee,  Wis. 
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Phoenix  Precision  Instrument  Co.  Recommends 
G-E  Galvanometer  for  Use  with  Photometer 

Light  Scattering  Photometer 
Aids  Study  of  Vital  Dextron 


“We  prefer  the  G-E  galvanometer  be¬ 
cause  of  its  simplicity  of  zero  adjustment. 
Furthermore,  it  has  the  short-time  re¬ 
sponse  period  needed  for  use  with  our 
photometer.  Because  of  these  features,  we 
recommend  its  use  in  conjunction  with 
the  Phoenix  B-S  light-scattering  photom¬ 
eter,”  reports  Mr.  Edward  J.  Fuhr- 
meister,  co-owner  of  Phoenix  Precision 
Instrument  Co.,  Philadelphia,  Pa. 

Phoenix  Precision  Instrument  Co., 
manufacturer  of  scientific  equipment, 
advises  that  its  customers  are  currently 
using  their  light  scattering  photometer 
and  the  G-E  galvanometer  to  determine 
the  molecular  weight  of  Dextrans,  a 
blood  plasma  substitute  urgently  needed 
by  the  Armed  Forces  and  Civilian  De¬ 
fense  Agencies.  Many  industrial  labora¬ 
tories,  universities,  and  government 
agencies  are  using  this  instrument  com¬ 
bination  to  measure  the  molecular  weight 
of  high  polymers,  proteins,  and  other 
molecules.  The  instruments  can  also  be 
used  to  measure  absolute  turbidity,  de¬ 
polarization  and  dissymmetry  of  scatter¬ 
ing,  molecular  weights  ranging  from 
several  hundred  to  several  million,  par¬ 
ticle  size  in  suspensions,  microfluores¬ 
cence,  and  extremely  low  specular  or 
diffuse  reflectance  and  transmittance. 

Useful  for  measuring  low  values  of 
current  or  voltage.  General  Electric 


PM-10  Oscillograph  Used  for 
Engineering  Testing  Checks 

Electric  Products  Company  of  Cleveland, 
Ohio,  are  currently  using  the  G-E  Type 
PM- 10  oscillograph  in  engineering  tests 
to  check  against  calculated  design  char¬ 
acteristics.  Electric  Products,  manufac¬ 
turers  of  specialty  electric  rotating  equip¬ 
ment,  has  found  that  the  PM- 10  pro¬ 
vides  dependable  permanent  and  com¬ 
plete  records.  These  compact  case-his¬ 
tories  of  the  tests  are  then  available  at 
any  time  for  their  reference  and  study. 

Electric  Products  has  found  that  the 
PM- 10  will  test  and  record  starting,  inter¬ 
mediate  and  full  load  torque,  as  well  as 
current  and  acceleration  characteristics. 

The  General  Electric  Type  PM-10 
oscillograph  features;  simultaneous  view¬ 
ing  and  recording  of  as  many  as  twelve 
separate  functions,  frequency  response  up 
to  7,000  cycles  per  second,  timing  lines 
photographed  on  the  film,  and  self-con¬ 
tained  control  rheostats.  Convenient  and 
simple  to  use — the  PM-lO’s  wide  fre¬ 
quency  of  response  and  high  sensitivity 
make  it  adaptable  to  many  applications. 


portable  galvanometers  are  supplied  in 
forty-eight  different  ratings;  all  employ 
a  light-beam  mechanism.  Features  of 
these  galvanometers  include:  Strong  alnico 
magnets  permit  compact  design.  Susjjen- 
sion  elements  may  be  interchanged  to 
suit  job  requirements.  The  galvanometers 
are  self-contained — no  separate  lamp 
stand  or  scale  is  necessary. 


Ford  Motor  Company  at  Norfolk,  Va. 
uses  a  G-E  Type  B  magnetic  thickness 
gage  to  check  piaint  quality  and  thickness 
on  all  its  cars  and  trucks.  The  G-E  gage 
is  portable,  versatile  in  its  applications, 
and  highly  accurate. 
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'  SCHENECTADY  5,  N.  Y. 

fa  ■■■IM  I  «>•  following  bullotint; 

I  ■M  H  ^  WW  m  I  . . 

j  S  I  ^  planning  on  immodiat*  profact 

i  i  I  nfM-IO  OKillogroph  (GEC-449) 

^  '  I  DTyp.BThickn...  gog«(GEC-3l9) 

V  '  V  m  I  qce  PholooUctric  rocordort  (GEC-254) 

Now  Air  Force  Propeller  Test  Console,  built  for  Wright  Field,  records  torsional  |  OGoivonomotor*  (GEC-6941 
and  linear  vibration,  torque,and  speed  on  elevenG-E  TypeCE  photoelectric  recorders  .  |,iame 
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eClIPSE-PIOMEER 


mains  constant  at  12  db  and  the 
phase  shifty  135  deg  as  Ct  is  varied 
from  zero  to  5  /ifif.  A  variation  of 
only  2  ixfif  in  C,  results  in  a  90- 
degree  phase  shift. 

Phase  shift  is  produced  in  the 
bridged-tee  network  shown  in  Fig. 
2  by  a  variation  in  the  resistance 
R,.  At  a  frequency  of  4,170  cps, 
the  attenuation  of  the  circuit  is 
constant  at  30  db;  and  when  R,  is 
varied  from  zero  to  10,000  ohms, 
the  resulting  phase  shift  is  about 
120  deg. 

In  Fig.  3  the  variable  pha.se-con- 


Announces  the  New  Line  of 


PYOMY 

SYNCHROS 


Six*  of  pygmy 
a>  comportd 
to  AY-200 
Mriat  ouSiiM 


Eclipse-Pioneer  has  added  a  tiny  new  member  to  its  great  family 
of  famous  Autosyn*  synchros.  It’s  the  new  AY- 500  series,  a 
predsion-built  pygmy  weighing  only  1^  oz.  while  scaling  only 
1.278'  long  ana  .937'  in  diameter  (the  same  diameter,  inci¬ 
dentally,  as  a  twenty-live  cent  piece).  Its  accuracy  and  depend¬ 
ability  are  assured,  thanks  to  Eclipse-Pioneer's  17  years  of 
experience  and  leadership  in  the  development  of  high  precision 
synchros  for  aircraft,  marine  and  industrial  applications.  For 
more  detailed  information  on  the  AY-500  and  other  E-PAutosyns, 
such  as  the  remarkably  accurate  AY- 200  series  (guaranteed 
accuracy  to  within  15  minutes  on  all  production  units),  please 
write  direct  to  Eclipse- Pioneer,  Teterboro,  N.  J. 

TRAM  MAM  KHMI  *mn«n  CStPOaATNM  -  LOOK  fM  TM  PIONEER  MARK  OT  QRALITT 

RC«.  R.».  PAT.  orr. 


PIG.  2 — Variation  oi  rosUtonce  Ri  pro- 
ducoi  pbato  shift 


trolling  resistor  Rt  of  Fig.  2  is  re¬ 
placed  by  a  varistor  including  two 
germanium  diodes;  consequently,  a 
variable  input  control  voltage  modu¬ 
lates  the  phase.  Static  tests  at 
7,250  kc  indicate  excellent  linearity 
of  phase  versus  bias  voltage  over  a 
90-degree  phase  shift.  The  nonlin¬ 
ear  characteristic  of  the  biased 
varistor  compensates  for  the  non¬ 
linear  phase  characteristics  of  the 
bridged-tee  network,  resulting  in  a 
remarkably  linear  phase  response 
over  the  90-degree  range.  As  in 
the  other  forms  of  the  network, 
the  modulation  is  effected  with  no 
change  in  attenuation. 

In  the  circuit  of  Fig.  1,  ia  which 
variable  capacitance  is  the  phase 
controlling  element,  the  following 
formulas  apply: 


Typical  Performance  Characteristics 


oibf  E-r  pradsiN  cwgwiMH  hr  Mfv*  udiMlMi  uai  CMigaltaf  tg»i|mniit: 
Sarvo  wTofi  and  tytfamt  •  rota  ganaralart  •  gyrM  •  ttaMS- 
xoHan  •gvipmanr  •  IwfaliM  pawar  aappUaa  a  ramala  indkoHng- 
Irrmamltting  aytlant  and  agacM  |Mir|Maa  ahctroa  tahaa. 


where 


For  detailed  information,  write  to  Dept.  C 

ECLIPSE-PIONEER  DIVISION  of 


provided  4,  =  ai*ZiCi  <  <  1,  Q  >  >  1, 

Xci  >  >  R\,  Xi,  —  Xci/i, 
and  Ri/2  ■■  -f-  41l|. 

If  L  or  the  frequency  is  consid¬ 
ered  as  the  phase  controlling  vari- 
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On*  AY>201-3  Driving  j 

Ona  A  Y-SOO-S  Driving 

On*  AY-500-3 
C*ntrgi  Trontform*r 

Two  AY-500-3 
Control  Trontformor 

On*  AY-500-3 
Control  Trontformor 

mnn 

Voltage 

26-volts,  single-phase 

26-volts,  single  phase 

26-volts,  single  phase 

Frequency 

400  cycles 

400  cycles 

400  cycles 

Current 

88  milliamperes 

110  milliamperes 

55  milliamperes 

Power 

0.8  watts 

U  watts 

0.9  watts 

Impedance 

105-|-i280  ohms 

100-|-i220  ohms 

290-t-i370  ohms 

OUTPUT 

Voltage  Max. 

(rotor  output) 

17.9  volts 

16.2  volts 

14.1  volts 

Voltage  at  null 

40  millivolts 

40  millivolts 

40  millivolts 

Sensitivity 

310  millivolts/degree 

2%  millivolts/degree 

245  millivolts/degree 

Voltage  phase  shift 

23  degrees 

26  degrees 

44  degrees 

System  accuracy 
(max.  possible 
spre^ 

0.6  degrees 

0.6  degrees 

0.75  degrees 

"  TTafrti~ 


Advertising  men  agree  -  to  do  a  complete 
advertising  job  you  need  the  double  effect 
of  both  Display  Advertising  and  Direct 
Mail. 

Display  Advertising  keeps  your  name 
before  the  public  and  builds  prestige. 

Direct  Mail  supplements  your  display 
advertising.  It  pin-points  your  message 
right  to  the  executive  you  want  to  reach  — 
the  person  who  buys  or  influences  the 
purchases. 

More  and  more  companies  are  constantly 
increasing  their  use  of  Direct  Mail  because 


— - ^  I€i6  - 

McGRAW-HILL 

DIRECT  MAIL  LIST  SERVICE 


it  does  a  job  that  no  other  form  of  adver¬ 
tising  will  do. 

McGraw-Hill  has  a  special  Direct  Mail 
Service  that  permits  the  use  of  McGraw- 
Hill  lists  for  mailings.  Our  names  give  com¬ 
plete  coverage  in  all  the  industries  served 
by  McGraw-Hill  publications  —  gives  yoiu* 
message  the  undivided  personal  attention  of 
the  topnotch  executives  in  the  industrial 
firms.  They  put  you  in  direct  touch  with  the 
men  who  make  policy  decisions. 

Some  people  have  a  wrong  conception  of 
Direct  Mail.  There’s  no  hocus-pocus  to  it— 
there’s  no  secret  formula— nor  is  there  need 
for  an  extensive  department  to  plan  and 
execute  your  mailing  program.  You  don’t 
even  need  your  own  mailing  lists. 

Probably  no  other  organization  is  as  well 
equipped  as  McGraw-Hill  to  solve  the  com¬ 
plicated  problem  of  list  maintenance  in  in¬ 
dustrial  personnel.  Our  lists  are  compiled 
from  exclusive  sources,  based  on  hundreds 
of  thousands  of  mail  questioimaires  and  the 
reports  of  a  nationwide  field  staff,  and  are 
maintained  on  a  twenty-four  hour  basis. 

In  view  of  present  day  difficulties  in 
maintaining  your  own  mailing  lists,  thjs  ef¬ 
ficient  personalized  service  is  particularly 
important  in  securing  the  comprehensive 
market  coverage  you  need  and  want 

Ask  for  more  detailed  information  today. 
You’ll  be  surprised  at  the  low  over-all  cost 
and  the  tested  effectiveness  of  these  hand¬ 
picked  selections. 


McGRAW-HILL 

PUBLISHING  COMPANY,  INC 


POLYSTYRENE 

CAPACITORS 


PBRFORMANCe  TiSTBD 

TRANSFORMERS 

D E S I G F 0 R  Y 0 U R  NEEDS 


Is'roven 

IDependable 

(Quality 


Unicon  Polystyrene  Capacitors  ore  character-  k 
ized  by  extremely  low  losses.  The  power  (actor  f 
ond  the  dielectric  absorption  ore  so  low  as  j 
to  be  practically  negligible,  while  the  insula-  f  ^ 

tion  resistance  is  so  high  that  less  thon  1%  2  ^ 

of  the  originol  charge  on  one  of  these  capaci-  £  \ 

tors  is  lost  after  a  24  hour  period.  The  capaci-  ^ 

tonce  stability  is  of  a  high  order.  Possessing  y' 

such  high  electrical  quolities.  Unicon  Polysty-  ^  ; 

rene  Capacitors  ore  ideal  elements  for  use  in  I 

electronic  analyzers  and  computers,  in  tuned 
circuits  and  wave  filters,  as  standards  of  capacitance,  in  radia¬ 
tion  detection  equipment,  and  in  batteryless  power  supplies. 
Unicon  Polystyrene  Capacitors  ore  availoble  in  several  different 
types  of  housings,  including  wax-filled  cardboard  tubes,  her¬ 
metically  sealed  glass  tubes  with  metal  end  caps,  hermetically 
seoled  metal  cans  with  low-loss  glass  or  ceramic  terminals.  They 
are  also  available  uncased  (or  inclusion  in  coses  holding  other 
components. 

Prices  on  Unicon  Polystyrene  Capacitors  are  reasonoble,  and 
delivery  is  excellent. 


SEND  FOR  CATALOG  "E"  TODAY 


PLATE  OR  GRID 
CONNECTORS 


nigh-qualiFy  grid  and  plate  connec¬ 
tors  of  both  the  insulated  ceramic 
(meeting  JAN-1-10  specifications) 
and  the  non-insulated  spring  clip 
types  for  use  on  tubes  having  con¬ 
tacts  of  14",  H"  and  9/16"  diam¬ 
eters.  All  lugs  are  designed  to  pro¬ 
vide  strong  mechanical  connection. 
Write  for  drawings  and  prices. 


Address  export  inquiries  to 
Exp.  Div.,  Dept.  E-851 


QUALITY  PRODUCTS  PRODUCED  IN  QUANTITY 

ACME  ELECTRIC  CORPORATION 

319  WATER  STREET  CUBA,  N.  Y. 
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provided  Q  (inductor)  >  >  1,  and  A'i  ■ 
4  Ac  >>2K,. 


The  bridged-tee  phase-shifting 
circuits  described  were  developed  at 
the  National  Bureau  of  Standards 
for  use  with  variable-resistance  or 
variable-reactance  telemetering 
pickup  devices  to  produce  phase 
modulation  in  multiplex  time-di¬ 
vision  telemetering  systems,  and 
frequency  modulation  in  multiplex 
frequency-division  telemetering 
systems. 


Trucking  safety,  noise  reduction  —  plus 
greater  power  efficiency  ore  essential  for  finer,  "first 
chofte"  mufflers.  Design  engineers,  using  Magnecord 
Tape  Recorders,  have  perfected  quieter,  heavy-duty 
mufflers  through  sound  and  vibration  analysis. 

Whatever  your  recording  problem  —  in  the  laboratory^ 
or  in  field  tests  —  Magnecorders  offer  greater  precision 
and  fidelity  for  subsonic  to  supersonic  research. 


I 


Applications 

The  network  using  voltage-con¬ 
trol  of  phase  (Fig.  3)  has  proved 
successful  as  a  phase-modulat¬ 
ing  unit  inserted  in  the  coaxial 
coupling  between  low-level  stages 
of  a  frequency-modulated  high-fre¬ 
quency  transmitter.  In  general, 
this  bridged-tee  phase  modulator 
should  be  used  in  low-level  applica¬ 
tions  in  which  the  relatively  high 
attenuation  does  not  incur  a  serious 
power  loss. 


Used  by  more  engineers  than  oil  ol^  er 
professional  tope  recorders  combined 


HIGH  flOEllTY  TAPE  KECOtDERS  FOR  INDUSTRY 


Wri'f*  for  NfW  CAM  IOC 
MAGNECORD,  INC.,  DEPT.  EA-9 
360  N.  Michigon  Avtnyt,  Chicogo  1,  Mlinoit 


tpony. 


AdOreti 
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FORD 

I, 


fi/kec€^um  DIFFERENTIAL 
in  iAe  FORD  Aadiium 

Only  1  Spider  Gear 

available  in:  *  1/4>inch 
*  S/16>inch 
shaft  diameters 


ThiVnew  development,  Ford's  latest  in  precision 
computing  mechanisms,  incorporating  Zerol  gears, 
makes  for  higher  accuracy,  far  less  friction,  with  a 
resultant  greater  life  expectancy— a  differential 
of  fine  Ford  precision. 

e  LOW  FRICTION:  This  smooth-running  diffarsntiol  it  uniqua- 
its  exceptionally  low  friction  is  tha  soma  in 
aithar  direction. 

e  HIGH  ACCURACY:  Lost  motion  does  not  exceed  5  minutes  of 
ore  on  the  l/4-inch  and  S/l6-inch  differentials  and 
7  minutes  on  the  3/16-inch  differential. 

FORD  INSTRUMENT  CO. 

Division  of  THo  Sporry  Corporotion 

31*10  Ttiontson  Avosnsop  Loaf  Hlond  CHy  I,  N.V. 


provides 
a  low  cost  source 

for  the 

Production  of 
Electronic  Parts 


Stoinlott  conical  on* 
volooo  for  cothodo  roy 
assombly.  Vii"  446 


chrome  iron, 
IIV2"  doop. 


Corona  oMold  *  1^" 

»2SO  oiumiiHimp  20"  long. 


.  ioitot2£!i 

HARACTfWST'^®^-  ^ 

Whore  a  circstit  cells  for  en  efficient  coll 
of  e  high  Q  factor— when  spec*  and  weight  cwo 
Ihnltad.  specify  OX  TOROIDS. 

DX  TOROIDS  require  less  space  for  a  given  in* 
dnetanee.  They  have  no  coupling  effects  in  adja* 
cent  cirenits  as  their  fieldi  are  entirely  contained 
within  the  perimeter  of  the  coils.  Shielding  does 
not  affect  the  Q. 

DX  TOROIDS  have  a  wide  application  in  a  iwmbar  of 
aUctrealc  aqaipnsaatt  —  porticulswiy  oirhoma  radar 
ood  minlatvro  ossambllas.  Toroidal  “off-contor”  and 
focoe  coils;  bond  pass,  high  and  low  post  flltors; 
lotar-etage  and  ootput  tmnsforinart  improvo  par* 
formoaca  with  substantial  savings  In  spsKO. 

DX  Radio  Products  Company  has  devoted  10  years 
to  the  development  of  design  and  methods  of 
winding  TOROIDS.  Our  experience  and  extensive 
facilities  are  at  your  service.  Just  tell  us  your  re* 
quiremrnis.  We  will  design  your  coils  or  build 
them  to  yonr  exact  specifications  and  submit 
samples  promptly. 

Write  or  Wire  DX  Today 


V/  - 


DX  RADIO  PRODUCTS  CO. 

GENCEAL  OFFICES:  2300  W.  AHMITAGi  AVi.,  CHICAGO  47,  III. 


mots  prociw^  430  chroma 

iron,  24"  wida,  16" 
high,  9"  dMp. 


laadad  statla  tldald  • 

18  U.  $.  go.  cald  rallad 
ttaal,  i"  dio. 


Study  these  illustrations  of  Spincraft 
"engineering"  —  interesting  examples 
of  a  high  order  of  ability  to  "work" 
metal  by  spinning  and  fabricating. 
Best  of  all,  these  methods  pay  off  in 
time  gained  —  and  substantially  lower 
costs,  both  on  large  and  small  runs. 

Progressive  new  Spincraft  techniques 
may  help  simplify  your  production 
problem  in  any  metal  —  just  as  they 
have  helped  others  in  the  electronics 
industry.  Your  inquiry  is  welcome  — 
and  you  are  invited  to  send  for  the  new 
Spincraft  Data  Book,  a  stimulating 
source  of  ideas  for  engineers,  de* 
signers  and  plant  production  men. 
Write  today. 


C  0  R  F  0  ■  I  T  f  0 
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NEW  PRODUCTS  | 

(cofitiniicd  from  p  146) 

constant  line  is  equipped  with  18 
taps  to  facilitate  the  selection  of 
delay  intervals  ranginK  from  0.05 
Iji.sec  to  0.9  /isec.  Characteristic  | 
impedance  is  680  ohms;  bandwidth, 
4.:?  me;  and  overall  dimensions,  9J 
in.  lonR,  I  in.  wide,  and  U  in. 
hiKh.  ! 


Vibration  Exciter 


The  mb  Mfg.  Co.,  1060  State  St., 
New  Haven,  Conn.,  is  in  production 
of  its  new  model  C-25  vibration  ex¬ 
citer  that  has  the  capacity  for  meet- 
injr  specification  MlL-E-5272  on 
vibration  testing.  It  is  rated  at 
2,500-lb  continuous  vector  force  and 
delivers  15  g  under  100-lb  load. 
This  shaker  features  accurate,  con¬ 
tinuous,  easy  control  of  both  fre¬ 
quency  and  force,  with  electrical 
interlocks  to  prevent  improper  oper¬ 
ation  of  the  equipment.  Weight  of 
moving  components  is  approxi¬ 
mately  65  lb.  The  table  has  a  20-in. 
diameter  and  is  shielded  from  a-c 
or  d-c  fields. 


Multiple  Power  Supply 

Bristol  Engineering  Corp.,  Lin¬ 
coln  Ave.  &  Pond  St.,  Bristol,  Pa. 
Model  610  multiple  power  supply 
includes  in  a  single  compact  unit 


OKlU«ter 


Acc«l«rom«t*r 
Und«r  Ttit 


Hod«l  tC 
Pow*r 
Amplifitr 


Modtl  I 
Acc«Urom«t«r 
C«ltbr«tor 


lMod«l 


Modtl  I4C 
DC  Fi«ld 
Supply 


Modul  S 
Vibration 
Mator 


COMPLETE 

CALIBRATION  SYSTEM 

for  Accelerometers 


/ 

:.n:u 

d 

For  the  first  time,  it  is  now  possible  to  obtain  from  one  source  all 
the  equipment  required  for  precision  measurements  and  secondary- 
standard  calibration  work  in  this  exacting  field,  in  units  designed  to 
function  together  as  a  complete  system. 

The  Model  1  Accelerometer  Gdibrator,  driven  by  the  Model  8C 
Power  Amplifier  from  a  suitable  oscillator,  generates  sinusoidal  ac¬ 
celerations  of  the  armature  head  and  at  the  same  time  provides  an 
output  voltage  accurately  proportional  to  the  acceleration.  The  d-c  field 
required  is  provided  by  the  Model  l6C  DC  Field  Supply. 

Calibration  of  accelerometer  output  versus  acceleration  requires 
only  the  addition  of  the  Model  15  Ratio  Box  and  the  Model  5  Vibra¬ 
tion  Meter.  The  complete  vibration  analysis  laboratory  will  also  require 
the  Model  23  Calivolter  and  the  Model  34  Optical  System  for  voltage 
and  displacement  standardization. 

Write  today  for  detailed  information  and  performance  data. 


SALIS  llPtfS 

MW  fOftt.  m.  T. 

#.  C  1*^  •  ImIw  74M 
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MOLDED 

RESISTORS 


TIm  r«tlilors  that  giv« 

•  Inherent  low  noise  level 

•  Good  stability  In  all  climates 


TYPE  6SX 
lActvol  Siitl 


STANDARD  RANGE 

1,000  OHMS  TO  9  MEGOHMS 
Th«»e  resistors  are  used  extensively 
in  commercial  equipment,  includ¬ 
ing  radio,  telephone,  telegraph, 
sound  pictures,  television,  etc.  They 
are  also  used  in  a  variety  of  U,  S. 
Nav7  equipment. 


HIGH  VALUE  RANGE 

10  TO  10,000,000  MEGOHMS 
This  unusual  range  of  high  value 
resistors  has  been  developed  to 
meet  the  needs  of  scientific  and 
industrial  control,  measuring  and 
laboratory  devices  —  and  of  high 
voltage  applications. 


SEND  FOR  BULLETIN  4906 

It  fires  details  of  Standard  and  Hifh  Value  Kesistors, 
including  construction,  characteristics,  dimensions, 
etc.  Also  described  are  S.  S.  White  SOX  Resistors,  de¬ 
signed  for  extremely  high  voltage  equipment.  Copy 
urith  Price  List  sent  on  request. 


D— rat  MrC.CO.  P,p,  g  lOEastdOlhSt. _ 

NEW  YORK  16,  N.  Y. 

WESTERN  DISTRICT  OFFICE;  Times  Building,  Long  Beach,  Calif. 


The  Finest  of  Laminated  Materials . .  • 

We  are  providing  manufacturers  with  a  complete  line  of  precious 
metals  laminated  to  non-precious  base  metals  made  to  their  exact  speci¬ 
fications  within  the  following  limitations; 

SHEn  STOCK:  Maximum  width — 5* 

Minimum  width — 14* 

Thickness — down  to  .OOS' 

TUBING:  Maximum  diameter  I”  x  .050*  wall 

WIRE:  All  sizes  down  to  .0045'  diameter  also 
squares,  rectangular  and  odd  shapes. 

In  addition  to  laminated  materials  we  also  furnish  alloyed  gold  and 
silver  in  sheet,  wire  or  tubing  form. 

The  many  varied  applications  of  our  materials  cannot  be  listed  here, 
but  you  are  cordially  invited  to  inquire  for  infor- 
Bhw  mation  regarding  your  requirements. 


EA  The  Home  of  IMPROVED  Service 


The  IMPROVED  SEAMLESS  WIRE  COMPANY 


775  Eddy  Street,  Providence  5,  Rhode  Island 


PHYSICISTS 

And 

SENIOR  RESEARCH 
ENGINEERS 


POSITIONS  NOW 
OPEN 


Senior  Engineers  and  Physi¬ 
cists  having  outstanding 
academic  background  and 
experience  in  the  fields  of: 

•  Microwave  Techniques 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  Optical  Equipment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturization 

•  Instrument  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 

are  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory. 
Salaries  ore  commensurate 
with  ability,  experience  and 
background.  Send  informa¬ 
tion  as  to  age,  education, 
experience  and  work  prefer¬ 
ence  to: 

NORTH  AMERICAN  AVIATION,  INC. 

Aerophysics  Laboratory 
la>  No.  K.4,  12214  $.  Lokavood  Blvd. 
DOWNEY,  CALIFORNIA 


NEW  PRODUCTS 


(con^mued)  i 


¥ 


% 


virtually  all  of  the  low  voltages  re¬ 
quired  in  the  normal  experimental 
laboratory  setup.  It  features  two 
regulated  d-c  supplies  completely 
independent  and  isolated  from 
ground  and  each  other.  They  may 
be  used  singly  or  in  any  combina¬ 
tion  with  either  the  positive  or  neg¬ 
ative  terminal  grounded.  In  addi¬ 
tion,  a  filament  supply,  a  negative 
150-volt  bias  supply  and  a  nominal 
28-volt  d-c  supply  (suitable  for  re¬ 
lay,  small  motor  or  similar  applica¬ 
tions)  are  included  in  the  unit. 


Sonir  Resiponse  IiifUcalor 

Panoramic  Radio  Products,  Inc., 
10  South  Second  Ave.,  Mt.  Vernon, 
N.  Y.,  has  brought  out  the  model 
G2  sonic  response  indicator  to  be 
used  as  an  adjunct  to  the  model 
AP-1  sonic  analyzer.  The  new  in¬ 
strument  may  be  u.sed  for  research, 
development  or  production  line  te.st- 
ing  of  the  frequency  response  char¬ 
acteristics  of  amplifiers,  speakers, 
filters,  transmission  lines  and  re¬ 
ceivers.  It  has  a  calibrated  fre¬ 
quency  scale,  a  linear  or  logarithmic 
(40-db  range)  amplitude  scale,  and 
logarithmic  frequency  sweep,  with 
1-cps  sweep  rate.  Output  of  the 
device  being  tested  need  be  only  500 
nv  for  full-scale  deflection. 


Motor  Control  | 

Industrial  Control  Co.,  Straight 
Path  and  Arlington  Ave.,  W'yan-  | 
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Uotv,  more  than  ever.,. 

YOU  NEED  THIS  INFORMATION 


You'll  find  these  bulletins  particularly  helpful  when  select¬ 
ing  or  specifying  magnetic  components  for  any  military 
or  commercial  application.  Send  for  them  today. 


VOLTAGE 

STABILIZERS 


This  new  bulletin  prosides  the 
application  data,  performance 
facts,  operating  characteristics, 
graphs  and  detailed  specifica¬ 
tions  you  need  to  specify  a 
voltage  stabilizer  for  any 
electrical  or  electronic 
product.  Raytheon 
Voltage  Stabilizers  are 
available  in  a  wide  range 
of  catalog  types  or  custom- 
engineered  to  suit  special  need: 


CUSTOM  BUILT 
TRANSFORMERS 


Here's  the  help  you  need  in  visualizing 
special  transformers  for  your  require- 
ment.  Units  illustrated  are  selected  from 
W  a  wide  range  of  types  and  capacities  in- 
J  eluding  chokes  and  transformers  designed 
and  built  to  government  specifications  for 
military  service.  Data  includes  dimensions 
and  VA  ratings  of  all  frequently  used 
construction  types.  Time-saving  forms  are 
also  prov  ided  to  help  you  specify  your  needs. 


OtK*r  Rayfli«on  producH  in<lwd«  FATHOMITIRS*;  in«rin«  l•l•vi«i•n  r*c«lv«rt;  (•!< 

•qwi^ent;  WIIOROWIR*  w«ldin9  •9ui9m«nl;  volta9«  ttaWliivrt;  R*<tlCli«f9«Rt* 

and  RacRFHtaRt*;  Mlcrothorm*  dioHiormy;  fractianal  k.  p.  moton;  and  ofkor  oloctranic  oqiflpmant. 


RAYTHION  MANUMaURING  COMMNY 

Magnetic  Componpnts  Division,  Dapt  6460-A 
Waltham  54,  Mauachustttt 


Pipatp  spnd  ma  your  Voltage  Stabilizer  and  Custom-Ruilt 
Transformer  bulletins. 


Nome 


Position 
Com  pony 
Address 


1 


PRECISION 

POTENTIOMETERS 


hTHE  GAMEWELl  COMPANY 


NEWTON  UPPER  FALLS  64,  MASSACHUSETTS 


►  meTex 


Ijpw  lib  b  >  W. 

ring  type  ■  five  sixes  chorted  below. 

Gomeweil  Potentiometers  ore  precision  in* 
stroments  in  every  respect.  They  feature  close 
limits  in  electrical  chorocteristics  and  me- 
chonical  construction,  low  electncol  noise,  low 
torque,  ond  long  life.  All  types  operate  ot 
— SS'C.  to  -*  55^C.,  95%  relative  humidity  ot 
altitudes  up  to  50,000  ft.  Non-lineor  wind¬ 
ings  are  availoble. 


CONDENSED  SPECIFICATIONS 
Diemcter  (tn.) 

Rating  (watts) 

Torque,  mai.  (ox.  in.) 

Weight  (01.) 

Mounting:  3  holes  ‘  deep 
Mounting  circle  diam.  (in.) 

Max.  resistance  (ohms)  ±  10'  ^ . 

Min.  resistance  (ohms)  ±.  10''<  . 

Max  useful  angle  (deg.)  ■ 

Max.  resolution  (S  ) 

Min.  resolution  (*  i ) . 

Linearity  (' ;) 


Standard  Shaft:  single  end,  *4  *  extension;  specify  if  otherwise. 

Double  ended  shaft  special;  specify  diameter  and  length. 

Multiple  sections  can  be  ganged;  add  to  the  overall  length  for  each  additional  section. 
Terminals  will  be  positioned  on  the  ciicumferencc  as  required  for  taps  and  winding  angle. 
Expected  life  of  all  types  over  1 ,000,000  cycles. 


FOR  COMPLere  details  send  for  bulletin  F-69-A 


Haver  before  a  value  like  Ibis  new  2-KW 
bench  model  "Bomborder"  or  high  fre¬ 
quency  induction  heoter  ...  for  saving 
time  and  money  in  surface  hardening, 
brazing,  soldering,  annealing  and  many 
other  heat  treating  operations. 

Simple  .  .  .  Easy  to  Operate  .  .  . 
Ecenomical  Standardization  of 
Unit  Mokes  This  New  Low  Price 
Possible. 

This  compoct  induction  heoter  saves 
space,  yet  performs  with  high  efficiency. 
Operates  from  220-volt  line.  Complete 
with  foot  switch  and  one  hooting  coil 
mode  to  customer's  requirements.  Send 
samples  of  work  wonted.  We  will  ad¬ 
vise  time  cycle  required  for  your  par¬ 
ticular  job.  Cost,  complete,  only  $650. 
Immediote  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  ore 
mode  in  the  following  ranges  of  Power: 
1  -2  -  3T4  -5-7V4-10-12V4-15  18  25-40-60 
80-100-250KW. 


Because  they  combine  exceptional 
resiliency  with  good  conductivity, 
Metex  Electronic  Products  made  of 
knitted  wire  mesh  offer  an  unusually 
effective  means  of  sealing  and  shield¬ 
ing  a  wide  variety  of  types  of  elec¬ 
tronic  equipment. 

As  closures  for  sheet  metal  cabinets, 
for  instance,  the  resiliency  of  “Metex” 
assures  positive  conductive  contact  at 
every  point  between  cover  and  cabinet 
— -.eliminating  costly  machining  for 
close  tolerances.  Metex  Gaskets  also 
assure  resilient  metal -to -metal  ^ 
contact  between  flanges,  and  can 
be  combined  with  rubber  com- 


pounds  to  function  both  as  a  shield 
and  as  a  seal. 

Applications  in  which  “Electronic 
Weather  Strips”  have  already  proved 
their  effectiveness  include  pulse  modu¬ 
lator  shields,  wave-guide  choke-flange 
gaskets,  replacement  of  beryllium- 
copper  fingers  and  springs  on  TR  and 
A'TR  tubes. 

We  will  be  glad  to  put  our  experience 
at  your  disposal.  A  letter  to  Mr. 
R.  L.  Hartwell,  outlining  your 
problem,  will  receive  immediate  study. 
TT^  For  preliminary  information, 
write  for  bulletin  “Metex  ‘Elec- 
tronic  Weather  Strips.’  ” 


Divisioa  of 


107  Monroe  St.,  Garfield,  N.  J. 


«41  EAST  FIRST  AVENUE,  ROSELLE,  N.  J. 
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ROME  CABLE  CORPORATION 

ROME,  NEW  YORK 


NEW  PRODUCTS  (continutd) 

danch.  Look  Island,  N.  Y.  Model 
301-A  speed  control  consists  of  a 
special  motor  and  a  companion  con¬ 
trol  box  operating  from  the  115- 
volt,  60-cycle  line.  The  combina¬ 
tion  provides  finger-tip  control  of 
motor  speed  from  50  to  5,000  rpm. 
A  front  panel  meter  calibrated  in 
rpm  gives  the  motor  speed  directly. 
In  the  laboratory  the  control  can  be 
used  to  drive  segmented  disks,  .syn¬ 
chronous  switches,  rotating  anten¬ 
nas,  data  devices  and  the  like.  It 
is  useful  in  industrial  applications 
as  the  drive  in  coil-winding  ma¬ 
chines,  conveyor  belts,  textile  spin¬ 
ning  and  weaving. 


The  number  and  complexity  of  the  circuits  in 
large  electronic  computes  make  it  impera¬ 
tive  that  the  cables  used  not  only  stand  up  in 
heavy  service,  but  consume  as  little  space  as 
possible.  The  sjjecial  136  conductor  Rome 
Synthinol*  insulated  cable  illustrated  >was 
manufactured  by  Rome  Cable  for  this  pur¬ 
pose.  And,  there  are  good  reasons  why  Rome 
was  asked  to  do  the  job. 

Leading  manufacturers  have  found  that 
Rome  Cable's  facilities,  experience  and  en¬ 
gineering  "know-how"  make  Rome  their  best 
source  for  complicated  electronic  cables  of 
the  highest  quality  .  ,  ,  cables  that  meet  the 
most  exacting  specifications. 

Rome  Cable,  also,  manufactures  a  com¬ 
plete  line  of  standard  Underwriters' approved, 
as  well  as  military  type  radio  and  television 
hook-up  wires  utilizing  both  rubber  and  ther¬ 
moplastics.  So,  whatever  your  wire  or  cable 
requirements,  look  to  Rome  for  dependable 
quality.  The  coupon  below  will  bring  you 
descriptive  literature.  Mail  it  today! 


Subminiature  Resistors 

Instrument  Resistors  Co.,  1036 
Commerce  Ave.,  Union,  N.  J.,  an¬ 
nounces  a  new  line  of  subminiature 
resistors  designed  to  meet  JAN- 
R-93  specifications.  Type  SM-15 
measures  A  in.  in  diameter  by  3 
in.  long.  Power  rating  is  0.15 
watt,  maximum  resistance,  200,- 
000  ohms.  Type  SM-30  measures 
A  in.  in  diameter  by  J  in.  lonjj. 
Power  rating  is  0.30  watt,  maxi¬ 
mum  resistance,  400,000  ohms. 
Tolerance  of  1.0  percent  is  stand¬ 
ard  but  0.1  percent  can  be  supplied 
on  special  order. 


Coppar  wire  mill  products  are  a  Controlled 
Material  under  N.  P.  A.  Controlled  Materials 
Plan.  USE  YOUR  CMP  ALLOTMENT. 


IT  COSTS  LESS  TO  BUY  THE  BEST 


ROME  CABLE 
CORPORATION 

Dept.  E-9  •  Rome,  N.  Y. 


Name- 


Company. 


Address. 


Please  send  me  inionna- 
lion  on  Electronic  Wiring. 


Pilot  Li^ht 

Industrial  Devices,  Inc.,  Edge- 
water,  N.  J.  The  Omni-Glow  model 
1010  is  a  neon  light  enca.sed  in  a 
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Typ#  1 10 
Dual  DivanHy 


made  finer 


WlKl) 


hudson  wire  company 

general  offices:  Ossining,  n.  y.  0  winsted  division,  winsted,  conn. 


Yes,  “Fine  Wire  Made  Fmer!”  That’s  why  ^  problems 

Hudson-Uinsted  fine  wires  are  the  first  ^and  reqairemenu.  Our  re- 
choice  of  electrical,  radio-TV  and  elec-  search,  engineering  and  pro- 
tronic  manufacturers  whose  products  are  duction  facilities  are  at  your 
noted  for  reliability  and  long  life.  disposaL  Let  ns  quote! 
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/0^  Specify  the  electrical  properties,  flex- 
ibility,  tensile  strength,  laying  speed, 
uniformity  and  other  characteristics  you 
must  have.  Our  Hudson  and  Winsted  Di¬ 
visions  will  meet  and  maintain  your  spe¬ 
cifications. 


custom  drawn 
custom  insulated 
custom  spooled . . . 
to  your  most  exacting 
requirements 


fozimrOedUiH 

DIVERSITY  RECEPTION 


CRYSTALS 


Integral  otsemblies  of  2  or  3  specially 
designed  Receivers  with  self-contained 
power  supplies.  Master  Oscillator,  IF 
Monitor,  and  Modulation  Selector  Panel. 
Supplied  with  any  combination  of  ter¬ 
minal  equipment  for  reception  of  radio 
tele-printer,  undulator  tape  and  pro¬ 
gram  service,  or  for  remote  use  where 
intelligence  is  transmitted  via  landline 
or  UHF  link. 


$••  th«  tp»ctftcotion$  in  1951  EWetronict 
Suynrt  Gutd«.  For  compioto  <krto  on  tho  pro- 
ctwon-buih  Norrhom  Rodio  Mn««  writ*  todoy 
for  your  froo  lotORt  Certoiog  E-9. 


SlanJ  UP! 


Wi 


t 


mDimiim  IMmm 

^43  West  22nd  Street,  New  York  1 1,  N.  Y 
Wace-Setters  in  ODolily  (oanniaiicatiea  t|»lgaiiat 


That's  not  just  "soles  talk"  either.  Years  of  re¬ 
search  and  experience  in  crystal  monufocture  ore 
behind  the  special  process  we  use  to  make 
STANDARD  products  stand  up  under  shock  and 
extreme  temperature  variations.  Their  range? — 
200  to  1200  kc.  CT  and  DT  cut.  Hermetically 
sealed  and  dry  nitrogen  tilled.  Of  course,  they 
meet  all  Government  Specifications. 


Write — wire  —  coil 
for  specific  infor- 
mation  or  request 
Catalog  I  tor  com¬ 
plete  details. 


SAVE  TIME 


NEW  PRODUCTS 


(contiimed) 


nylon  tube  that  slips  through  the 
mounting  panel  and  is  held  in  place 
with  a  special  nut  supplied  with  the 
unit.  Operating  on  a  voltage  range 
of  from  75  to  250  volts  a-c  or  d-c, 
it  provides  a  pleasing,  soft  light 
with  practically  no  heat.  It  with¬ 
stands  vibration  and  shock,  as  well 
as  voltage  overloads,  that  would 
ruin  the  usual  incandescent  pilot 
light. 


PRINT  YOUR  CIRCUITS  WITH 

DU  PONT  CONDUCTIVE  COATINGS 


Use  them  in  place  of  conventional  wir¬ 
ing  and  solder  connections.  These  highly 
conductive,  low-resistance  coatings  are 
easily  and  rapidly  applied  by  spray, 
brush,  dip  or  stencil  to  metals  and  non- 
conductive  surfaces.  , 


HERE  ARE  SOME  TYPICAL 
USES  OF  DU  PONT 
CONDUCTIVE  COATINGS 


Look  at  these  advantages: 

1 .  High  conductivity  (low  resistancs). 

2.  Floxiblo  application  —  composition  may  bo 
fofmulatad  tai  suitable  vahicios  for  dasirad 
methods. 

3.  FIred-on  typos  unaffected  by  contaminating 
atmospbaras. 

4.  Foolproof  connections. 

5.  Easy  application  with  shnpla,  economical 
aquipmant. 

6.  High-speed  production. 

7.  Economy  —  one  troy  ounce  covers  about 
three  sq.  ft. 

Two  types  of  Du  Pont  Conductive 

Coatings  are  available: 

Type"F,”  fired -on,  specifically  designed 

for  use  on  ceramic  bases. 

Type  "A,”  air-dried,  for  use  on  plastic, 

paper,  and  wood  bases. 


FOR  FRINTID  CIRCUITS  INi 

Television  receivers 

Radar  equipment 

Aircraft  communication  equipment 

Audio  frequency  amplifiers 

Hearing  aids 

Switchboards  and  panels 

Industrial  electronic  controls 

Recording  equipment 

Radios 

Meters 


-lOO-Cycle  Resolver 

Ford  Instrument  Co.,  31-10 
Thomson  Ave.,  Long  Island  City  1, 

N.  Y.,  announces  a  new  400-cycle, 
continuous  rotation  resolver  with 
99.9-percent  accuracy  in  trigono¬ 
metric  computations.  An  associated 
high-gain  feedback  amplifier  iso¬ 
lates  the  resolver  from  the  load  and 
compensates  for  phase  shift  and 
any  variation  in  frequency.  Two  or 
more  resolver-amplifier  systems 
can  be  connected  in  cascade  to  mul¬ 
tiply  sine  and  cosine  functions. 
The  size  15  flange-mounted  resolver 
is  both  corrosion  and  fungus  resist¬ 
ant.  Overall  length  is  5.5  in.;  di¬ 
ameter,  1.44  in.;  shaft  diameter, 

O. 125  in.;  and  weight,  8  oz. 


ALSO  FOR  USI  IN  high-  and  low- 
vollage  ceramic  and  mica  capac¬ 
itors  (on  TV  receivers),  static 
shieldings,  resistors,  and  solder 
seals  (for  hermetically  sealed 
coils,  transformers,  etc.) 


For  additional  information 

calf  our  nearest  office  of  Electrochemir  als  Department, 
E.  I.  du  Pont  de  Nemours  &  Co.  (Inc.) 


laitlMn  2  121  FiUssav 

bstM  10  IN  FiWril  StrHt 

CkacMtt  2.  N  C.  427  W.4lliStrHt 
Clilcatt  1  71  DutOtn  Strict 

CMccitt  2  2412  Carte  Ttecr 

CItvtM  14  1220  NltMaal  Clt| 

ImC  IM|. 


Ftaia2N2 
H*mct  1 1714 
CHarWtt  S  SMI 
AMactr  1  7000 
FMeaySTSl 


tWwttc  t  Midi.  Scat.  V1ctat0240 
F.O.  0ai70. 

El  Maata.  CaM.  COwtarlaaO  1-2701 

IH  Flftk  Aiaaaa  lOapcra  1 0440 

1010  Walaw  Straat  Maplay  S-1000 
S17  Fart  0M|.  SOaat  1  2000 

111  Sattar  Strait  Cniaali2  S210 

*Barada  4  Past,  Inc, 


Clip  ceupen  for 
yewr  free  bvllatin 
on  Du  Pont 
Cenduclivs  CaeHnga 


:)ura  &  Co.  (Inc.) 
Wilmington  98, 1 
e  Conductive  Cot 

stin  CP  2-150 


Same — 
Addrem. 
City - 


Capacitance  Meter 
MacLeod  and  Hanopol,  Inc.,  10 
Joiner  St.,  Charlestown  29,  Mass., 
has  available  a  direct-reading,  self- 
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in  custom-built/Vi 


ipnclalifts 

ELECTRON  TUBE  WRCHI^ 


KAHLE  custom-builds  mo- 

^ines  to  moke 

you  require— trom  big  20-ineh- 
ers  to  tiny  sub-miniotu^trom 
loborotory  types  to  *•'0“ 
high-speed  production.  KaWe 
puts  eoch  unit  through  exhaus¬ 
tive  trial  runs  m  our  plont  to 
assure  trouble-free  operotion  in 
yours.  'i 

#1197  ' 

button  stem  machine 
lor  miniature  TUBES 
(24  Head) 

For  miniature  and  ‘“‘’  "’'"‘f’ 
tubes  Two  upper  molds  tor 
*:^‘ng  non-tobuloted  stems 

'frk  ckArt  leod  Wires,  uuo* 
17..  Capacity  1000 


I  Invited 
cotolo9 


Consvltotlon* 

Send  for  our  now  * 


Hew  Jersey 


1309  Seventh  Street,  North  Bergen, 


FINALITY 


ll^lEXOllTE  1422 

epociSealhr  Jeetgiied  to  meet  the 
ifpowing  need  for  a  O.  IL  F.  fas- 


lop^RUatittg  aMttorial  thoto  low  io 

Vit  WeetalAM-P-T?  and  MIL-P-77A 
■peeffleotiogg. 

0  Vnihatonde  Ugh  temperature  due 
to  ite  thermoeetting  nature. 

e  Hoe  outstandfaig  electrical  prop- 
ertiee. 

e  Hoi  low  specific  growity  —  is 
strong  emd  rigid  with  unusually 
and  tensile 


Good  Tips  on  Screwdriving 


1A  screwdriver  works  best  and  lasts  longest  when  used 
•  as  a  screwdriver — not  as  a  chisel,  punch  or  lever. 

2  Be  sure  to  use  an  insulated  screwdriver  when  prob¬ 
ing  or  working  with  live  circuits. 

Right — XCELITE  No.  CK-3  Combination  Set  with  3  of 
the  most  used  sires — Nos.  I,  2.  and  3  Phillips  reversible 
to  A".  */•"  and  A"  reiular — now  available  with  a  new 
type  spring  fastener  in  fhe  big  handle. 


Ugh  comproorivo 
strongtha. 

O  Has  sxcoUont  impact  strongth 
and  hardnoss  allowing  its  uso 
undsr  UgUy  ahusiva  conditions. 

#  Its  dimonsional  stability  cmd  un¬ 
usual  chsmical  insrtnoss  ollow 
its  uss  whors  othsr  motoriols 
foil. 

O  Roadily  machinabU  to  sxtroms- 
ly  doss  tolsremcss. 

O  Availablo  os  csntorlsss  ground 
rods  in  any  dicunstor  up  to  1". 
Also  cost  in  lorgsr  diomstor  rods 
and  shsets. 

Writ*  today  tor  toekoleol  bsl- 
lotlot  ood  tomplot.  Osr  ssgisaor- 
isg  $taff  It  always  at  yosr 
diipatal. 


PARK  METALWARE  CO.,  INC. 

Dept.  C  Orchard  Park,  N  .Y. 


WASHER  SPECIALISTS  for  nearly 
half-a-century.  Dies  in  stock  will 
produce  most  sues.  Big  runs  made 
with  automatic  presses.  An  econom- 
icaL  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE¬ 
HEAD'S  CATALOG  ON  FILE; 
write  for  it. 


THE  BEX  COBPORATION 

(I  LANDSDOWNE  STREET 


DETROIT  16,  MICH. 


1691  W.  LAFAYETTE 


CAMBRID6E  39.  MASS. 
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AMSCO  CORPORATION 

45-01  NORTHERN  BOULEVARD,  L.  I.  C.  1,  N.  Y 


■uilt  to  iAN-R-33  specifications,  D«JUK  UiOM#aU 
available  in  35  or  50  waH  sixes,  single  or  Aval  pap  gall* 
Resistances  up  to  50,000 
obms  in  iHe  35  watt  site 
IMid  75,000  in  the 


•HILJ  All 
filial  Metal 
Censtmc- 


Splicing  Block 

Tech  Laboratories,  Inc.,  Bergen 
&  Ed.sall  Boulevards,  Palisades 
Park,  N.  J.,  has  announced  a  new 
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(continued) 


Input  and  Output  —  No  other  stabilizing  amplifier 
gives  you  a  choice  of  matching  or  bridging  input  with 
an  input  gain  for  both.  This  unit  provides  two  standard 
RTMA  outputs.  One  of  these  can  be  used  for  monitor¬ 
ing — with  as  much  as  37  db  of  isolation  between  mon¬ 
itor  output  and  picture  output. 


V«rtlcol  Wov«  Form  —  Output  lovel  control  con  be  odjuited  while  moin- 
toinin^  critical  circuits  at  a  constant  signal  level.  This  effectively  increases  the 
range  of  input  variation  over  which  the  ampliffer  will  maintain  stability. 


White  Clipper — A  unique  General  Electric  feature 
that  guards  against  overloads  due  to  “whites”.  It 
may  also  be  used  as  a  guard  against  buzz  in  inter¬ 
carrier  type  receivers. 

Automatic  Correction  of  the  sync  and  blanking 
portion  of  the  television  signal,  adjustable  sync 
percentage,  and  improved  LF  characteristics  are 
the  imponant  benefits  available  with  G.E.’s  new 
Stabilizing  Amplifier. 


rREc^  Handy  leatherene  folder  con¬ 
taining  specification  bulletins  of  all  Gen¬ 
eral  Electric  TV  Station  equipment  will 
be  forwarded  on  request  to  television 
station  managers  and  engineers.  Write: 
General  Electric  Company,  Section  461 
Electronics  Park,  Syracuse,  New  York. 


ELECTRIC 


and  improved  splicing  block  for  use 
in  editing  NAB  standard  1-in.  mag¬ 
netic  tape.  The  tape  is  held  in  a 
groove,  which  is  machined  to  ex¬ 
treme  accuracy  with  a  curved  bot¬ 
tom,  and  is  designed  to  grip  the 
tape  snugly  without  mechanical 
aids.  The  block  is  made  from  dur¬ 
aluminum  and  can  ea-sily  be  fas¬ 
tened  on  any  recording  machine  or 
any  other  place  where  the  work  is 
performed.  It  is  designed  to  be 
used  with  Minnesota  Mining  Co.’s 
No.  41  splicing  tape  especially 
furnished  in  n’a-in.  width. 


TV  Isolation  Box 

Technical  Appliance  Corp.,  Sher¬ 
burne,  N.  Y.,  has  available  a  new 
isolation  box  for  multiple-set  oper¬ 
ation.  It  contains  a  matching  net¬ 
work  of  resi.stors  providing  an  iso¬ 
lation  factor  between  receiver  of  at 
least  30  db  with  a  minimum  signal 
drop  across  the  outlet.  There  is  no 
power  required  as  in  the  case  of  the 
cathode-follower-type  of  isolation 
box.  Terminals  are  provided  for 
300-ohm  twin-lead  to  the  receiver. 


Precision  Potentiometer 

I  Fairchild  Camera  and  Instre- 
j  MENT  Corp.,  88-06  Van  Wyck  Blvd., 
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Jamaica,  Y.  Type  746  precision 
potentiometer  is  of  .all-metal  con¬ 
struction  to  retain  accurate  me¬ 
chanical  tolerances  and  also  permit 
functional  tolerances  to  be  held 
more  closely.  It  is  desittned  to  per¬ 
mit  the  pranpring  of  up  to  20  units 
on  a  single  .shaft.  The  unit  mea -- 
ures  1.75  in.  in  diameter.  General 
sj^ecifications  cover  both  linear  and 
nonlinear  windings  over  a  range  of 
resistances  up  to  100,000  ohms,  and 
guaranteed  accuracy  of  0.5  percent 
linear  and  1.0  percent  nonlinear 
based  on  overall  resistance.  Torque 
is  1.5  ounce-inches.  Service  life  is 
guaranteed  to  1,000,000  cycles  of 
operation. 


by  Terpening 

This  mixer  was  designed  by  the  Terpening  engineering 
staff  to  meet  a  performance  specification  for  low  loss  opera¬ 
tion  over  a  broad  segment  of  the  S  Band.  Local  oscillator 
input  and  adjustable  coupling  probe  are  on  the  left;  IF  out¬ 
put  at  right.  Important  element  is  the  cylindrical  structure 
attached  to  the  inner  co-ax*  conductor  within  the  wave¬ 
guide  section.  This  Terpening-developed  element  acts  as  a 
broad-banding  transformer  and  permits  high  efficiency  , 
operation  from  2700  to  above  3000  me.  VSWR.withaJAN-  i 
approved  crystal  connected  as  shown,  is  less  than  2.2  1  over 
the  entire  frequency  range. 

This  is  another  example  of  the  type  of  help  Terpening  is 
set  up  to  provide  prime  contractors  on  microwave  trans¬ 
mission  line  systems— from  design  through  production. 
Although  our  engineering  staff,  laboratories  and  fully 
equipped  shop  are  busy  with  government  contracts,  we  will 
be  happy  to  talk  with  you  about  your  needs  on  similar  work. 


Midget  Relay 

R-B-M  Division,  Essex  Wire  Corp., 
Logansport,  Ind.,  has  developed  a 
new  low-Ios.s  midget  relay.  Maxi¬ 
mum  capacitance  between  contacts 
and  to  ground  is  2i  M^f.  It  can  be 
furnished  with  single  pole,  normally 
open  or  normally  clo.sed;  2  pole, 
normally  open  or  normally  closed; 
and  spdt  contact  form.  Maximum 
rating  is  3  amperes  noninductive  at 
28  V  d-c.  The  two-pole  normally 
open  relay  is  illustrated.  The  re¬ 
lay  is  also  available  up  to  4-pole 
double  throw  in  standard  contact 
arrangement,  designed  for  airborne 
armed  services  application. 


Sweep  Generator 

Kay  Electric  Co.,  Pine  Brook, 
N.  J.  The  Kilo-Sweep  is  an  all-elec¬ 
tronic  sweep  generator  with  inter- 
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THE industrial  DIVISION 
DENTAL  MFC.  CO.  Dept.  E,  1  O  East  40th  St. 
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Western  District  Office  *  Times  Building,  long  Beach,  California 


Coniniuiiication  System  for 
Mines 

General  Electric  Co.,  Schenec¬ 
tady  5,  N.  Y.,  has  developed  an 
improved  carrier-current  f-m  trans¬ 
mitter-receiver  for  mine  communi- 


I  nal  crystal-positioned  pulse  type 
(  markers  designed  especially  to  cover 
I  the  frequency  range  from  50  kc  to  2 
1  me.  It  has  continuously  variable 
sweep  width  to  100  kc  maximum. 
Standard  frequency  markers  are  lo¬ 
cated  at  0.5,  1.0  and  2.0  me.  Price 
is  $525.00. 


'  NEW  PRODUCTS 


(continued^ 


Coupling  with  S^White  Flexible  Shafts 
Adds  Flexibility  te  Yeur  Designs! 


It  contains  the  latest  inform¬ 
ation  and  data  on  flexible 
shafts  and  their  application. 
Write  for  a  copy  today. 


Hie  diathermy  unit  above  shows  how  easy  it  is  to  control  a  hard- 
to-get-at  circuit  element  from  a  conveniently  placed  control  knob  by 
means  of  an  S.S.White  flexible  shaft.  The  shaft,  which  is  especially 
designed  for  remote  control  duty,  would,  in  fact,  provide  smooth, 
responsive  tuning  regardless  of  the  relative  location  of  the  coupled 
parts. 

By  planning  to  use  S.S. White  flexible  shafts  as  couplings  between 
variable  elements  and  their  control  knobs,  you  can  get  far  greater 
flexibility  in  designing  electronic  equipment.  Control  knobs  can  be 
located  wherever  desired  for  better  appearance,  more  convenient 
grouping  and  easier  manipulation.  Variable  elements  can  be  mount¬ 
ed  to  satisfy  circuit,  wiring  and  assembly  requirements.  Yes,  when 
it’s  a  question  of  control  think  of  S.S.White  flexible  shafts. 


OoO. 

1  •  *0 

I  ,o 

i  Ferramic  Cores 

!  General  Ceramics  and  Steatite 
Coup.,  Keasby,  N.  J.,  offers  a  com¬ 
plete  line  of  Ferramic  cores  in  cup, 
ring,  or  E  and  I  types.  Ferramic  is 
a  soft  magnetic  material  that  per¬ 
forms  with  high  efficiency  at  high 
or  low  frequency.  Its  outstanding 
characteristics  include  light  weight, 
high  permeability,  high  volume  re¬ 
sistivity  and  low  loss  factor.  Cores 
of  this  material  can  be  extruded, 

!  molded  or  machined  to  the  desired 
i  .shape  at  relatively  low  cost.  Lami¬ 
nations  are  not  required,  which  re¬ 
duces  assembly  time  on  components 
and  simplifies  design. 
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cations.  The  equipment,  which  in¬ 
cludes  power  supply  and  control 
and  tuninjf  units,  provides  two- 
way  voice  communication  between 
a  fixed  mine  station  and  a  mine 
locomotive,  between  two  fixed  sta¬ 
tions,  or  between  two  locomotives 
operating  on  a  common  supply  line. 
A  stable  source  of  voltage  for  the 
set  is  provided  by  means  of  a  6-volt 
storage  battery.  The  battery  is 
charged  from  a  d-c  trolley  line 
through  dropping  resistors  or  from 
a  motor-generator  set  on  the  loco¬ 
motive.  The  equipment  operates  at 
a  fixed  frequency  of  100  kc  provid¬ 
ing  an  audio-frequency  response  of 
.too  to  3,000  cycles. 


Kinescope 

Radio  Corp.  of  America,  Harrison, 
N.  J.  Model  21AP4  metal-shell  rec¬ 
tangular  picture  tube  has  a  picture 
size  of  18i  in.  x  13  li  in.  with 
slightly  curved  sides  and  rounded 
corners.  Employing  magnetic  fo¬ 
cus  and  magnetic  deflection,  it  has 
a  maximum  high-voltage  rating  of 
18,000  volts;  an  ion-trap  gun  for 
use  with  an  external  single-field 
magnet  for  eliminating  ion-spot 
blemish;  a  diagonal-deflection  an¬ 
gle  of  70  deg;  a  horizontal-deflec¬ 
tion  angle  of  66  deg;  a  neck  length 
of  7 A  in.;  and  substantially  less 
weight  than  a  similar  all-glass 
tube. 


For  fundamentals  from  30  to 
15,000  cycles  measuring  har¬ 
monics  to  45,000  cycles;  as  a 
volt  and  db  meter  from  30  to 
45,000  cycles.  Min.  input  for 
noise  and  distortion  measure¬ 
ments  .3  volts.  Calibration; 
distortion  measurements  ±  5 
db,  voltage  measurements 
±5*;^  of  full  scale  at  1000 
cycles. 


Provides  a  low  distortion 
source  of  audio  frequencies  be¬ 
tween  30  and  30,000  cycles. 
St'lf-contained  power  supply. 
Calibration  accuracy  ±3''rof 
scale  reading.  Stability  I*";  or 
better.  Frequency  output  flat 
within  1  db,  30to  i5,000  cycles. 


Speeds  accurate  analysis  of  / 

audio  circuits  by  providing  a  V 

test  signal  for  examining  tran-  \ 
sient  and  frequency  respon.se  \ 

...  at  a  fraction  of  the  cost  of  \ 
a  square  wave  generator.  De-  \ 

signed  to  be  driven  by  an  \^^***** 

audio  oscillator.  ,  M 

SEE  YOUR  DEALER  OR  WRITE  TODAY 
FOR  COVERING  LITERATURE,  DEPT.  EL-91 


Preci^on  Potentiometer 

Electro-Mec  Laboratory,  225 
Broadway,  New  York  7,  N.  Y.,  has 
available  a  new  type  of  precision 
potentiometer  (voltage-dividing  re¬ 
sistor)  with  two  electrically  sep¬ 
arate  sections.  Originally  developed 
to  overcome  a  space  and  weight 


Upper  Darby,  Penna. 
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BALLANTINE 

STILL  THE  FINEST 

in 

ELECTRONIC  VOLTMETERS 

Ballantine  pioneered  circuitry  and  manufacturing 
integrity  assures  the  maximum  in 

SENSITIVITY  •  ACCURACY  •  STABILITY 


•  All  models  have  a  single  easy- 
to-read  logarithmic  voltage 
scale  and  a  uniform  DB  scale. 

•  The  logarithmic  scale  assures 
the  same  accuracy  at  all 
p>oints  on  the  scale 

•  Multipliers,  decade  amplifiers 
and  shunts  also  available  to 
extend  range  and  usefulness 
of  voltmeters. 

•  Each  model  may  also  be  used 
as  a  wide-band  amplifier. 


MODEL 

FREQUENCY  RANGE 

VOLTAGE  RANGE 

INPUT  IMPEDANCE 

ACCURACY 

PRICE 

300 

10  to  150,000  cycl«» 

1  millivolt  to 

100  volts 

1/2  meg.  shunted 
by  30  mmfds. 

2%  up  to  100  KC 

3%  above  100  KC 

S2I0. 

303B 

Eott*ry 

Op«rat«d 

2  to  150,000  cyclos 

100  microvolts  to 

100  volts 

2  megs,  shunted  by 

8  mmfds.  on  high 
ranges  ond  1 5  mmfds. 
on  low  ranges 

3%  from 

5  to  100,000  cycles; 
5%  elsewhere 

S225. 

304 

30  cyctoi  to 

5.5  mogocyclot 

1  millivolt  to  loo 
volts  except  below 

5  K  C  where  mox. 
range  is  1  vo  H 

1  meg.  shunted  by 

9  mmfds.  on  low 
ronges.  4  mmfds.  on 
highest  range 

3%  except  5%  for 
frequencies  under 
100  cycles  ond  over 

3  megacycles  ond 
for  voltages  over  1 
volt 

$235. 

305 

Mooturoi  pook  voU 
uof  of  puisot  os 
short  os  3  micro* 
soconds  with  o  rop«> 
tition  roto  os  iow  os 
20  p«r  see.  Also 
meosuros  peok  vol* 
u*s  for  sine  woves 
from  to  to  150,000 
cps. 

1  millivolt  to  1000 
volts  Peak  to  Peak 

Some  os 

Model  302B 

3%  on  sine  waves 
5%  on  pulses 

$280. 

310A 

1 0  cycles  to 

2  megocycies 

100  microvolts  to 

100  volts 

*  Model  3028 

3%  below  1  MC 
5%  above  1  MC 

$235. 

For  jurthtr  informalion,  write  for  catalog. 


BALLANTIl  LABORATORIES, 

100  FANNY  ROAD,  BOONTON,  NEW  JERSEY 


MODEL  300 
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problem  in  a  guided  missile,  the 
two-in-one  design  features  have 
made  the  devices  useful  in  aircraft 
and  industrial  instruments.  Cur¬ 
rent  carrying  capacities  up  to  100 
ma  provide  two  outputs  sufficient 
to  operate  simultaneously  control¬ 
ling  and  recording  or  indicating  in¬ 
struments  without  amplification. 
The  two  resistor  sections  are  offered 
in  values  between  50  and  60,000 
ohms  each  and  with  accuracies  up 
to  0.065  percent.  Approximately  1 4 
in.  long  by  li  in.  in  diameter  and 
with  a  0.078  diameter  shaft,  the  in¬ 
strument  weights  only  0.79  ounce. 


Cosine  Yokes 

Merit  Tra.nskormer  Corp.,  4427 
N.  Clark  St.,  Chicago,  Ill.,  is  now 
manufacturing  two  cosine  yokes. 
The  MDF-70  has  di.stributed  wind¬ 
ing  for  edge-to-edge  picture  focus. 
High-efficiency  ferrite  core  permits 
use  with  all  picture  tubes  up  to  and 
including  24  inches  where  they  re¬ 
quire  70-deg  deflection.  It  is  rec¬ 
ommended  for  use  with  HVO-6  and 
HVO-7  ferrite  core  flybacks.  The 
MDF-:$0  is  of  the  same  design  as 
MDF-70  but  has  high  horizontal 
and  low  vertical  inductance  for  use 
with  HVO-8  air  core  flyback,  in 
direct  drive  systems.  All  yokes  are 
equipped  with  network  and  leads. 

Adjustable  Voltage 
Reference 

General  Precision  Laboratory, 
Inc.,  63  Bedford  Road,  Pleasant- 
ville,  N.  Y.  A  new,  adju.stable,  all- 
electronic  secondary  standard  cell 
operates  from  a-c  mains  to  provide 
a  continuously  variable  d-c  supply 
over  the  wide  range  of  0.0001  to 
10  v.  It  is  a  precision  unit  de¬ 
signed  primarily  to  work  with 
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hiKh-im|)edance  devices — for  d-c 
amplifier  testing,  calibration  of  d-c 
oscilloscopes  and  v-t  voltmeters, 
determination  of  vacuum-tube  char¬ 
acteristics  and  other  uses  in  indus¬ 
try  and  in  the  laboratory.  Maxi¬ 
mum  output  impedance  is  1,000 
ohms,  with  accuracy  maintained  at 
0.1  percent  of  full  scale.  A  multi¬ 
ple-turn  potentiometer  is  provided 
having  divisions  of  0.001  of  full 
.scale.  The  circuit  is  operable  with 
input  voltages  of  105-130  volts, 
50-60  cycles,  with  full  accuracy. 


Literature. 


Sweep  Signal  (Jenerators.  Kay 
Electric  Co..  25  Maple  Ave.,  Pine 
Brook,  X.  J.,  has  published  a  folder 
dealing  with  new  sweep  signal 
generators  operating  at  video,  ul¬ 
trasonics,  low  and  high  radio  fre¬ 
quencies  and  at  intermediate  fre¬ 
quencies.  Also  described  is  a  line 
of  precision  resistors,  the  Sta- 
blohms.  Illustrations  and  technical 
specifications  are  included. 

Conduit  and  Cable  Fittings.  The 
Thomas  &  Betts  Co.,  Inc.,  Butler 
St.,  Elizabeth,  X.  J.  Electrical  con¬ 
duit  fittings  and  cable  fittings  for 
all  types  of  raceways  are  li.sted  in 
complete,  easy-to-find  form  in  the 
new  64-page  bulletin  Xo.  65.  In¬ 
cluded  are  locknuts;  bu.shings;  el¬ 
bows;  pipe  straps;  conduit  sup¬ 
ports;  connectors  and  couplings  for 
rigid  conduit,  for  armored  cable,  for 
nonmetallic  sheathed  cable  and  for 
service  entrance  cable;  grounding 
equipment;  floor  boxes  and  junction 
boxes;  and  tubelets.  An  illustrated 
table  of  contents  is  a  further  aid 
to  quick  identification. 

TV  Catalog  and  Replacement 
Cuide.  Standard  Transformer 
Corp.,  3580  Elston  Ave.,  Chicago 
18,  III.,  has  available  a  television 
catalog  and  replacement  guide  list¬ 
ing  more  than  1500  models  and 
chassis  built  under  .seventy-nine 
brand  names.  In  addition  to  list¬ 
ing  all  replacement  items  by  model 
number  manufacturers’  part  num¬ 
ber  and  Stancor  stock  number,  it 
identifies  each  by  code  number  sig¬ 
nifying  power  transformer;  filter 


MOTORS 


Designed  to  Match 
Your  Application  Exocfly 


Each  Transicoil  control  motor  (and  its  gearing  assem¬ 
bly  and  servo  amplifier  as  well,  where  required)  is 
specifically  designed  and  produced  to  match  ooth  your 
electrical  and  mechanical  requirements  right  down  to 
the  last  detail.  Costs  are  generally  no  greater  than 
those  of  so-called  “standard”  types  which  may  require 
costly  adaptation  or  special  handling  on  your  assembly 
line.  Available  in  2-phase  line  operation  or  plate-to- 
plate  types  for  either  60-cycle  or  400- 
cycle  operation  and  from  fractions  of  a 
watt  to  10-watts  mechanical  output. 

This  handy  control  motor 
data  bullotin  FREE  I 
Ask  for  Bulletin  MCI 


TRANSICOIL  CORPORATION 

107  GRAND  STREET,  NEW  YORK  13,  N.Y. 
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reactor;  horizontal  and  vertical 
output  transformers;  horizontal 
and  vertical  blocking-oscillator 
transformers;  audio  output  trans¬ 
former;  and  deflection  yoke  or 
focus  coil. 


wear  these  exclusive  one-piece  cirawn-steel  cases 


Tube  Testing.  The  Hickok  Elec¬ 
trical  Instrument  Co.,  10527  Du¬ 
pont  Ave.,  Cleveland  8,  Ohio.  A 
16-page  booklet  illustrates  and 
describes  the  different  theories 
and  the  four  basic  methods  of  tube 
testing.  It  includes  circuit  dia¬ 
grams  and  formulas.  It  also  con¬ 
tains  a  summary  of  a  survey  on 
the  nature  of  failures  of  tv  re¬ 
ceiver  tubes. 


Automatic  Voltage  Regulators. 
The  Superior  Electric  Co.,  Bristol, 
Conn.  Bulletin  S351  describes  in 
detail  the  workings  of  a  Stabiline 
automatic  voltage  regulator  in 
maintaining  a  constant  output 
voltage  regardless  of  fluctuations 
in  a-c  input  line  voltages  and 
changes  in  output  load.  All  stand¬ 
ard  models  of  both  IE  and  EM 
types  are  discussed.  Illustrations, 
outline  drawings  and  performance 
data  are  given. 


When  tougher  transformers  are  made,  Chicago 
makes  them — in  rugged,  streamlined  drawn-steel 
cases  that  provide  the  fullest  enclosure  and  protec¬ 
tion,  that  look  well  with  other  modem  electronic 
components  and  enhance  the  appearance  of  the 
equipment.  The  exclusive  CHICAGO  one-piece 
drawn-steel  case  (no  seams  or  spot  welds)  is  the 
strongest,  toughest  type  of  mechanical  construc¬ 
tion.  Further,  the  one-piece  design  provides  a  con¬ 
tinuous  electrical  and  magnetic  path  which  means 
better  electrostatic  and  magnetic  shielding.  Seam¬ 
less  construction  assures  maximum  protection 
against  adverse  atmospheric  conditions  —  means 
longer,  more  dependable  transformer  life. 

Whether  your  transformers  must  pass  the  most 
rigid  MIL-T-27  specifications  or  are  intended  sim¬ 
ply  for  average,  normal  applications,  it’s  wise  to 
choose  CHICAGO  "Sealed-in-Steel”  Transformers 
(the  world's  toughest)  for  that  extra  margin  of 
dependability  under  all  operating  conditions. 


^COMPLETE.Thsrs'ta  CHICAGO’Ssalsd- 

unit  for  every  applkotion:  Power, 
Biot,  Filament,  Filter  Reactor,  Audio, 
MIL-T-27,  Stepdown,  Isolation — all  in  one- 
piece,  drawn-steel  cases. 

♦♦VERSATILE.  Available  in  3  constructions 
to  meet  most  requirerfents— a  type  for 
every  application. 

H-Typ«.  Steel  base  cover  is  deep-seal 
soldered  into  case.  Terminals  hermetically 
sealed.  Ceramic  bushings.  Stud-mounted 
unit.  Meets  all  MIL-T-27  specs. 

S-Type.  Steel  base  cover  fitted  with  phe¬ 
nolic  terminal  board. Convenientnumbered 
solder  lug  terminals.  Flange-mounted  unit. 

C-Typ«.  With  10*  color-coded  stripped 
and  tinned  leads  brought  out  through  fibre 
board  base  cover.  Flange-mounted  unit. 


Function  Plotter.  Minneapoli.s- 
Honeywell  Regulator  Co.,  Wayne 
and  Windrim  Aves.,  Philadelphia 
44,  Pa.,  has  i.ssued  instrumentation 
data  sheet  10.05  dealing  with  the 
ElectroniK  function  plotter,  an  in¬ 
strument  that  continuously  records 
the  relationship  between  two  vari¬ 
ables,  showing  one  as  a  function 
of  the  other.  One  of  the  two  meas¬ 
uring  systems  embodied  in  the  unit 
described  actuates  the  pen;  the 
other,  the  up  and  down  movement 
of  the  chart.  Numerous  applica¬ 
tions,  operation,  instrument  char¬ 
acteristics  and  other  essential  tech¬ 
nical  information  are  given. 


SEND  FOR  "NEW  EQUIPMENT  "  TRANSFORMER  CATALOG 

Hove  the  full  details  at  your  fingertips  on  CHICAGO'S  New 
Equipment  fine — covering  "Sealed-in-Steel"  transformers 
designed  for  every  application  and  geared  to  today's  circuit 
requirements.  Write  far  your  copy  of  this  important  catalog 
today,  or  get  it  from  your  electronic  parts  distributor. 


Paper  Tubulars.  Cornell-Dubilier 
Electric  Corp.,  South  Plainfield, 

N.  J.  Bulletin  No.  143  is  devoted  to 
the  Sealpup,  an  extremely  small  and 
dependable  type  of  metallized  paper 
tubular  capacitor,  with  a  posi¬ 
tive  .seal  against  moisture.  It 
ranges  in  size  from  0.175  in.  x  li 
in.  to  0.750  in.  x  2A  in.  diameter 
and  length.  It  is  available  in  a  com¬ 
plete  eleven-capacitance  range,  from 

O. 01  to  2.0  afif  at  200,  400  and  GOO 
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WINCHESTER  ELECTRONICS,  INCORPORATED 


distributors 
for  30  years 
of  radio  and 
electronic 
components  for 
all  your  needs 


WHIN 


SIZE  AND  WEIGHT  ARE  limED 


WE  SUGGEST 

Miniature  Rectangular  (MRE)  or 
Sub-Miniature  Rectangular  (SMRE) 
aRCUITCONNEQORS 

Thei/  embody  the  usual  high  quality  feature*  that 
distinguish  WINCHESTER  ELECTRONICS 
eonneetors: 

MONOBLOC*  construction  to  reduce 
^  creepage  and  to  eliminate  dust  and  mois¬ 
ture  pockets. 

0  MOLDED  MELAMINE  body  parts  for 
^  high  dielectric  and  mechanical  strength. 

0  PRECISION  MACHINED  contacts,  gold 
^  plated  over  silver  for  consistent  electrical 
conductivity,  prevention  of  corrosion  and 
ease  in  soldering. 


iMtplacIt  n«g 
SMIIEMS  SMREMP 

ll 


TIm  SMIEU  (U  <Mt«ct)  CMiNCter 
•kevt  MImts  ftiieral  ef 

th*  MiRieliirc  rtctiMvUt  (HIE) 
kvt  kes  httn  rtUvcte  !•  tleiett 

Mt-kelf  lilt  t«  aiMt  rtctiit  r»e»titi 
ftr  t  siMlItr  MiMti-CMtKt  cttetcHf 
fee  eirertft  tltcIrtuK  eeflkftitM. 


PiMM  writ0  0r  t4Uph«n€  for  mi* 
dUionol  informtion  on  our  SMEM 
or  other  ttfpoo  of  conneetoro. 


TkeM  Connectors  arc  ovoiloblc  witli 
various  numbers  of  coatocts 


)/Vinchester  :^lectronics 

,  INCORPORATED 

GLENBROOK,  CONNECTICUT,  U.S.A. 


ELEVISION 


INCORPORATED 


NEW  YORK  13,  N.Y. 

100  Sixth  Avenue 
WAlker  5  8883  ^ 

NEWARK  2,  N.  J. 

24  Central  Avenue 
MArket  2-1661 

BOSTON  10,  MASS. 

110  Federal  Street 
HUbbard  2-7850 


etie 


100  SIXTH  ave 
lABIO  Will  mtVISION.  INC. 
FOI  CUSTOM  lAOlO  AND  TV  COMIONENTS 
Custom  assemble  your  own  high  fidelity 
phono- radio  -  television  ensemble.  All 
famous  name  components  at  lowest  prices. 
Send  for  Free  hi-fi  catalog  to  Dept.  E. 


.■i  V)  Y 


TO  YOUR  SPECIFICATIONS 

Th'a  •namal-lnsulollon  of  our 
mkrodlmansionol  wire  moots  Iho 
high  standards  of  quollty  sot  by 
aU  our  products.  Tho  onomol  is 
uniform,  tough,  (loxiblo  and  has 
high  dloloctrlc  strongth  . . .  Sond 
us  your  spocHkotlons  or  Inquiro 
for  furthor  dotalls. 


SIGMUND 
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volts  d-c  working,  and  is  designed 
for  botii  military  and  commercial 
equipment.  It  may  be  used  in  a 
range  from  —55  to  +95  C.  For 
temperatures  higher  than  +60  C 
voltage  derating  is  necessary. 


Ultrasonic  Generator.  Ultrasonic 
Engineering  Co.,  P.  O.  Box  46, 
Maywood,  Ill.,  has  published  a 
4-page  folder  on  the  laboratory 
and  industrial  type  500-watt  ul¬ 
trasonic  generator  that  features 
wide  frequency  range,  adjustable 
power  output,  portable  transducer, 
automatic  dosage  periods,  and 
complete  shielding  and  grounding. 
Accessories  data  and  prices  are 
included. 


Insulation  Data.  Irvington  Var¬ 
nish  &  Insulator  Co.,  Irvington, 
11,  N.  J.,  has  issued  technical  in¬ 
formation  on  a  comprehensive  line 
of  class  H  insulating  materials  for 
continuous  operation  at  tempera¬ 
tures  of  175  C  or  higher.  The  new 
bulletin  gives  electrical  and  me¬ 
chanical  properties,  standard  thick¬ 
nesses,  lengths  and  widths  and 
suggested  fields  of  application  for: 
Silicone  varnished  Fiberglas;  Sili¬ 
cone  gla.ss  mica;  Silicone  saturated 
and  Silicone  coated  asbestos;  Sili¬ 
cone  rubber-coated  Fiberglas;  and 
Silastic  tape.  Use  of  the  materials 
described  permits  the  design  of 
more  compact  equipment. 


Illustrated  is  o  complete  12-channel  portable' 
laboratory  for  precision  strain  determination  from  static 
strain  to  a  frequency  of  5000  cycles  per  second,  using 
resistance  gages  that  are  attached  by  cement  to  the 
points  of  strain. 

In  the  field  or  in  the  laboratory... on  a  high-speed 
locomotive  or  in  the  air. ..  HATHAWAY  strain  record¬ 
ing  equipment  is  ideal  for  the  recording  of  STATIC 
AND  DYNAMIC  STRAIN  in  structural  members  and 
machines  in  operation. 

Complete  with  all  necessary  balancing  controls  and 
monitoring  instruments,  precision  calibrating  device, 
power  supply  equipment  and  oscillator,  and  type 
S8-B  Oscillograph. 

TYPE  MRC*15  12-«Um*nt  Strain  Gog*  Control 
Unit. Fully  describod  inTachnicol  Bulletin  SP  195G 

Type  S8-t  12'  to  48*element  Oscillogroph 
Fully  described  in  Technicot  Bulletin  SP  1650 


Permanent  Magnets.  Thomas  & 
Skinner  Steel  Produces  Co.,  1122  E. 
23rd  St.,  Indianapolis,  Ind.  De¬ 
velopments  in  design  and  appli¬ 
cation  of  permanent  magnets  in 
machinery  and  electronic  equipment 
is  contained  in  a  new  handbook. 
The  book  contains  curves  for  an 
Alnico  V  magnet  with  nominal 
characteristics  of  4J  million-BH  en¬ 
ergy  product.  Sections  of  the  pub¬ 
lication,  illustrated  with  graphic 
charts  and  formulas,  cover  the 
physical  and  magnetic  properties  of 
nermanent  magnet  materials,  types 
of  magnets  (open  and  closed  cir¬ 
cuit),  problems  of  magnet  design, 
•ind  methods  employed  in  manufac¬ 
turing,  stabilizing  and  magnet  test- 


Strip  Chart  Recorder.  Minneapo- 
lis-Honeywell  Regulator  Co.,  Wayne 
and  Windrim  Aves.,  Philadelphia 


INSTRUMENT  COMPANY. 

UIS  so.  CUIKSON  STtfET  •  DENVO  la  COtOtABO 
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TRANSFORMERS 


DESIGNED  •  WOUND 
TO  YOUR  SPECIFIC 
ORDER.  . 


EONARD 


ELECTRIC  PRODUCTS  CO.,  inc. 

1562  61st  STREET  •  BROOKLYN  19,  N.  Y. 


\  WIRE  wdUND 


commerce 

avenue 


UNION 
NEW  JERSEY 


APPUCATlON-DES/CNed  RESISTORS  fOR  ElECTRON/CS  AND  INSTRUMENTATION 


^  A  mod*/  /or  ovoiy  us«. 

^ '  10  ^  500  cycl**  AC 
MmIs  AN  Sp*cifi<ationr'^ 
also  60  cycles 
Singl*  p«l9  dnd  doubl*  pole 
Makv'iMforff-tMwak  canta<ts 
Contacts  in  air  or  in  licptid 


Th«  prarttCDl,  low  co«t  solution  for 
circuit  desigrwri  Btnvmt  tor  th«  mb- 
miniatur*  Type  IR  units  oiler  preci¬ 
sion  rewstance  values  repnble  of  re- 
taininf  stabibty  throutb  lone  periods 
of  continufHii  Of  internuitent  service 
Type  IR  resstors  are  available  at 
prices  based  on  mass  production 
methods  of  manufacture  Wound  to  a 
tolerance  of  ±1^e.  they  are  perma¬ 
nently  accurate  Conservative  ratings 
allow  ample  safety  margin  in  alt 
classes  of  service  Special  Bakehte 
forms  eliminate  shrinking,  swelling 
and  temperature  effects  IN-RES-CO 
moisture  and  fungus  proof  coating  of¬ 
fers  absolute  protection  against  cli¬ 
matic  extremes  Specify  IR  Type  re¬ 
sistors  for  all  appbeabons  where  pre- 
aston  performance  and  bmited  space 
ere  important  detemuning  factors 


WRITE  FOR  NEW  RESISTOR 
HANDBOOK  -  Contoms 
com  plat#  doto  ond  rtcom- 
L  mandad  opplicotions 
for  ratistori  for  ovary 
purposa. 
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44,  Pa.  Instrumentation  data  sheet 
10.0-6  describes  the  duplex  Elec- 
troniK  recorder  that  simultaneously 
plots  two  totally  independent  vari¬ 
ables  on  one  chart.  The  instrument 
covered  embodies  two  complete 
measuring  systems  and  recorders 
that  can  be  actuated  from  any  d-c 
source.  The  data  sheet  discusses 
the  operation  and  constructional 
features  of  the  instrument  together 
with  numerous  applications  for 
which  it  is  adaptable. 


^  Ira  Typ«  310-A  Z-AngU  M«t*r  — 

|_UL5  50  ♦<>  20,000  e.p.f. 

Meaturet  impedance  directly  in  polar  co* 
ordinates  as  an  impedance  magnitude  in  ohms 
and  phase  ang/e  in  degrees  Z/±  O.  Measures, 
with  equal  case,  pure  resistance,  inductance, 
capacitance  or  complex  impedances  comprised 
oi  most  any  RLC  combinations.  Range:  Im* 
pedance  (Z),  0.5  to  100, CKK)' ohms;  Phase  Angle 
(©)»  +90*  (Xl)  through  0*  (R)  to  —90®  (Xc). 
Accuracy:  Within  ±  1%  for  impedance  and 
±  2*  for  phase  angle.  Price:  $470.00. 


Self-Insulated  Terminals.  The 
Thomas  &  Betts  Co.,  Inc.,  36  Butler 
St.,  Elizabeth,  N.  J.,  recently  issued 
data  sheet  S4  giving  complete  tech¬ 
nical  information  on  a  new  line  of 
.self-insulated  Sta-Kon  terminals 
that  are  particularly  suitable  for 
use  in  cramped  quarters  to  prevent 
the  danger  of  short  circuits  be¬ 
tween  adjacent  terminals  on  closely 
mounted  studs.  Applications  de¬ 
scribed  include  electronic  equip¬ 
ment,  instruments,  industrial  con¬ 
trol  apparatus,  aircraft  wiring  and 
railway  and  marine  service. 


UU15  for  radio  froquoncios  —  100  kc  to  2  me. 

SimpUBes  laboratory  and  field  impedaoce  and  phase  angle 
meaturementt.  Ideal  for  checking  impedance  of  coils,  trans* 
formers,  coupling  networks,  lines,  filters,  antennas,  etc.  Direct* 
reading  Impedance  Range:  10  to  5,000  ohms  up  to  200  kc.  and 
10  to  1,000  ohms  at  1  me.*  Phase  Angle:  +90*  (Xl)  through 
0®  (R)  to  —90®  (Xc).  Accuracy:  Imp^ance  to  within  ±  3%, 
and  phase  angle  ±  4®.  Pries:  $315.00. 


UULJl  46  .5  kc  to  4.65  me  avaiUbU.) 

Power  oscillator  for  use  as  bridge  driver 
and  general  laboratory  measurements.  Fea* 
lures:  High  stability,  high  output  (approxi¬ 
mate  30  volts),  50*60  n  output  imp^ance, 
expanded  frequency  scale,  direct  reading  out- 
out  voltmeter,  compact  design.  Price:  $315.00. 


Printed  Circuit  Guide.  Centralab 
Division  of  Globe-Union,  Inc.,  900 
E.  Keefe  Ave.,  Milwaukee  1,  Wise., 
has  available  a  printed  electronic 
circuit  replacement  guide.  It  lists 
269  printed  circuit  plates  as  used 
by  69  manufacturers.  Replace¬ 
ments  are  ea.sy  to  select  from  a 
cross-reference  chart  that  desig¬ 
nates  the  Centralab  catalog  num¬ 
ber  for  a  given  manufacturer’s 
part  number.  Only  19  stock  units 
are  required  to  cover  these  re¬ 
placement  requirements. 


^  jra  Typ#  320-A  Pha$«  M*t,r  — 

L  )|_Jl5  frtquaney  rang#  20  eyelas  to  100  le. 

The  first  commercially  available  all-electronic  in¬ 
strument  that  directly  measures  the  phase  angle 
between  two  voltages  in  a  simple  operation.  Ideally 
suited  to  applications  in  such  fields  as  audio  facili¬ 
ties.  ultrasonics,  servomechanisms,  geophysics,  vi¬ 
brations,  acoustics  and  many  others. 

Phase  angle  readings  made  directly  without  bal¬ 
ancing  .  .  .  stable  at  frequencies  as  low  as  2  to  3 
cycles.  Voltage  range:  1  to  170  peak  volts.  Termi¬ 
nals  for  recorder  .  .  .  choice  of  relay-rack  or  cabinet 
mounting.  Pries  $525  00.  Cobinst  $25.00. 


Type  500-A  Wide  Bond  Decade  Amplifier 


Transformer  Catalog.  Standard 
Transformer  Corp.,  3578  Elston 
Ave.,  Chicago  18,  Ill.,  has  issued  a 
catalog  classifying  and  indexing 
441  transformers  and  related  com¬ 
ponents.  Each  listing  includes 
electrical  specifications,  dimen¬ 
sions,  weight  and  list  price.  Illus¬ 
trations  show  each  mounting  type 
in  detail. 


Snap  -  Action  Switches.  Micro 
Switch,  7  Spring  St.,  Freeport,  Ill. 
Bulletin  54  is  a  four-page  circular 
divided  into  sections,  each  of  which 
deals  with  one  clearly  defined  group 
of  switches.  It  catalogs,  describes, 


I  531  Main  Street,  Acton  54,  Massachutetts  Tel.  Acton  600 

Ennineering  Representatites 

nev«l*iid.  Oblo— PRoxpeet  1-6171  Minhxiwt.  N.  Y. — Minhtiwt  7-3424  ChloM^  Ill.— VPtown  8-1141  Boootoa. 
N.  i. — Boonton  8-3097  Rochester.  N.  T. — Monro*  3143  Csabridge.  Mtw. — £liot  4-1751  CsnMn,  Conn. — 
Cmnxxn  649  HoU>«ood.  0*1.— HOUnrood  9-6305  Dsrton.  Ohio— Michlgsn  8721.  DxIIm.  Teus—Dlxon  9918 
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HEAT  RESISTANT  WIRES  FOR  EVERY  APPLICATION 


ILLINOIS  CAPACITORS 

of  ''Time  Tested  Quality" 

FOR  EVERY  ELECTRONIC  APPLICATION 

Seventeen  years  oi  production  experience,  mak¬ 
ing  millions  oi  quality  capacitors,  has  created 
this  complete,  outstanding  ILLINOIS  CONDENSER 
line.  There's  a  full  Jobber  line  oi  capacitors  for 
every  TV  and  radio  replacement  purpose;  capaci¬ 
tors  for  the  entire  electronics  industry — capacitors 
that  meet  the  highest  standards  of  dependability. 

This  engineering  and  manufacturing  experience 
enables  ILLINOIS  CONDENSER  COMPANY  to 
meet  every  demand  for  new  capacitor  types, 
whether  for  peace  or  defense  applications. 

Write  for  catalog  or  tell  us  your  needs.  There  is 
an  ILLINOIS  ELECTROLYTIC  CAPACITOR  ex¬ 
actly  suited  for  the  ]ob— a  capacitor  of  "Time 
Tested  Quality." 


fXPORT  DIVISION:  IS  Mmt*  St.,  New  Yerh  4,  N.  Y.  U.  S.  A. 
CABLI  ADDRESS:  "MINTNORNI" 


Dow  Corning  4  opplied  by  brushing  to  AN  con* 
noctor  on  V.  H.  F  Trammittor  Rncoiwor  •iciwdos 
moistur*  without  oppreciobi*  chongo  in  resist* 
once  ocross  properly  mated  pin  and  sockel 
connechom. 


IHT 


The  Nonmelting  Silicone  Insulating 
ond  Waterproofing  Compound  that 
is  stable  from— 70^  to  over  400  F. 


Meets  all 
Requirements 
of  AN-C-128a 


UEATWG  UMTS 

■  "  HEATING  imilENT 

,  RESISTANa 

/  LINE  CORD 


/  y®”  /n  THERmOCOUPU  WIRE 

concerned  |  I 

^  with  an  unusual  I  l\  ^ 
heating  PROBLEM?  fll\ 

We  make  a  specialty  oi  in-  I  I  1  DcticTRurc  imidc 
sulated  resistance  wire.  Per-  1*1 
hops  we  can  help  you.  We  can  M  J  FIBERGLAS 

furnish  either  straight  wire  or  l\  jf  mciiisTcn  wide 

flexible  core  wound  elements.  \\  iX  IN5UIAIIH  HIKt 

Our  heat  resisting  insulations  I  1  I  |  WIRE  TO  ANY 

are  supplied  in  glass,  asbestos  I  I  J  cnmn^ATiARic 

or  combinations.  Write  or  call  |  /  SPECIFKATIONS 

us  about  your  problem.  - 

Send  jroar  cfecfRMwc  eontrof,  communications  or  opplionca  wir¬ 
ing  specifications  for  a  rtcommondtd  solution  by  our  tnginoan. 
FOR  A  TRIAL  ORDER  OR  A  CARLOAD  tmuM 


THE  LEWIS  ENGINEERING  CO. 

^  I  ~-t  \  ;  t 


NAUGATUCK 


CONNECTICUT 


Arrows  show  whor*  Dow  Corning  4  is  usod  on 
vorioble  inductonce  roMors  in  o  CoNms* 
VYostern  Electric  V.  H.  F.  Transmitter  Receiver 
to  Kfbricote.  mimmize  resistonce  and  reduce 
leakoge  losses. 

Photos  courtesy  Broniff  International  Airwoys. 


Mere  woter  repellent  than  paraffin.  Daw 
earning  4  Silicane  Cempaund  i«  highly 
resistont  ta  axygon,  aiane  ond  deterio* 
ration  caused  by  corono  dischorge. 

•  for  your  copy  of 
our  new  booklet  on  Dow  Corning  4 
Compound.  Address  Deportment  BD. 


MIDLAND,  MICHIGAN 


CO 


CONDENSER 


NO 


ILLI 
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NEW  PRODUCTS 


and  illustrates  a  few  representative 
switches  in  each  classification.  Sec¬ 
tions  into  which  the  bulletin  is  di¬ 
vided  are  as  follows:  heavy-duty 
limit,  medium-duty  limit,  explosion- 
proof,  hiKh-<‘apacity  enclosed,  die- 
cast  enclosed,  basic,  V3  switches 
and  actuators. 


Parabolic  Antennas.  The  Work¬ 
shop  Associates,  Division  of  The 
Gabriel  Co.,  1.35  Crescent  Road, 
Needham  Heights  94,  Mass.,  has 
released  a  new  catalog  on  para¬ 
bolic  antennas.  Studio-tran.smitter 
link,  police,  pipeline  control,  rail¬ 
road,  utilities  and  many  other  ap¬ 
plications  are  covered  by  the  an¬ 
tennas  described,  which  are  for 
940,  2,000  and  7,000-mc  bands. 
Several  i)hotographs  show  the  re¬ 
flectors,  feeds  and  mounts,  and 
specifications  are  given  for  heat¬ 
ing  and  deicing  equipment.  Com¬ 
plete  electrical  specifications  are 
listed  for  each  model. 


Radiotelephones  and  Direction 
Finders.  Applied  Electronics  Co., 
1246.1  Folsom  St.,  San  Francisco  3, 
Calif.  Marine  radiotelephones  and 
direction  finders  are  cataloged  in 
a  variety  of  styles  and  sizes  in  a 
new  eight-page  folder,  form  351. 
Five  combination  transmitter-re¬ 
ceivers  are  listed  with  normal 
communication  ranges  from  50-200 
miles  to  300-1,200  miles  and  with 
output  powers  from  16  to  200 
watts.  A  .50-watt  transmitter  is 
shown  for  applications  where  a 
direction  finder  or  separate  re¬ 
ceiver  exists.  Four  models  of 
inside-and-outside-loop  direction 
finders  are  listed,  described  and 
illustrated. 


tocWil'*®® 


.cificot'oos  o 

floototion 


Solder  Catalog.  Federated  Metals 
Division,  American  Smelting  and 
Refining  Co.,  120  Broadway,  New 
York,  N.  Y.,  has  published  an  edu¬ 
cational,  36-page  illustrated  bro¬ 
chure  on  the  nature,  properties 
and  uses  of  solder.  Separate  sec¬ 
tions  are  devoted  to  thermal 
effects,  mechanical  properties, 
principles  of  soldering,  and  fluxes. 
Next,  the  selection  of  the  proper 
solder  for  a  job  is  explained;  fusi¬ 
ble  alloys  are  described.  Then 
follows  a  list  of  practical  applica¬ 
tions  and  a  resume  of  specifica¬ 
tions  and  technical  data. 
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IN  PRECISION 


SEALING 

eendariMri 

twitch  hat*  tcfminalc 
•aciiat  tarailaalt 
ilfbt  diiuraa 


POTTING 
ftadia  Trantforaicrt 
Lifht  Ua  tt 
Laadlaf  CNU 
Candafitart 


DIPPING 

Callt 

Trmfitfarniart 

Cwadantart 


Addrts 


i  m  a 


Hare  your  Cake . . .  afid  Eat  tt,  too,  mth 

JELLIFF  ALLOY  1000  RESISTANCE  WIRE 


engineer 
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JELLIFF 


MANUFACTURING 
CORPORATION 
SOUTHPORT.  CONN 


The  new  high  in  Resistivity — 1000  ohms/cmf 
plus  an  impressive  array  of  important  elearical 
and  physical  characteristics,  make  our  new 
ALLOY  1000  the  most  desirable  material  for 
windings  in  compact,  precision  resistors  of  all 
types.  And  the  best  thing  about  it  is  that  you 
don't  gain  one  characteristic  at  the  cost  of  seri¬ 
ous  losses  elsewhere.  Write  today  for  Bulletin 
17,  with  the  full  story  and  technical  data  on 

JELLIFF  ALLOY  1000  RESISTANCE  WIRE 


LOMPor:\DK 

Sclt'iitifli'ally  compounded  for  it>e<*inc  appllratioma  from  waxea.  retina, 
HKphaltM.  pKcheB.  oiln,  and  minerals.  Available  in  wide  ran^e  of  melting 
points  and  hardaessE's,  .Special  pottlnR  compounds  are  heat  conduetinK 
and  crack  resistant  at  extremely  low^  temperatur»^.  Recommendation.**, 
specific  data,  and  samples  will  be  furnished  on  request. 


BIWAX  CORPORATION 


344S  HOWARD  STREET 

SKOKIE,  ILLINOIS 


Almodt  inviilbld 
♦o  th«  n«k«d  dy*  — 
y«t  precision  depends  on  these 
quality  controlled  lird  leerinqs 


^^Precision  first!**  '] 

says  fatuous  instrument  manufactserer 

.  .  .  specifies  Bird  Jewel  Barings 

Microampere  Meters  from  this  leading  maoufacturer* 
arc  world  famous  for  cop  precision  owe  much  credit 
CO  quality  construction  that  includes  Bird  Jewel  Bearings. 
Two  precisioo'inade  ic^Is  ^  u  bearings  for  arma- 
cure  ^  assure  smooth  response  .  •  •  guarantee  a  lifHimt 
of  accurate  operation. 

Discover  bow  Bird  Jewel  Bearings  can  solve  yearr  minia* 
cure  bearing  problems  with  unset  or  set  assemblies  to  suit 
your  requirements  — >  write  for  information. 

•Nsm,  ,m 


&  Co.,  Ibc. 


You’ll  say  that  with  pride.  Men  who 
can  meet  Bwing  engineering  stand¬ 
ards  share  the  prestige  of  le;idcrship. 
Thes’  arc  doing  vitally  important  work 
in  the  most  challenging  of  all  fields. 

Boeing’s  F.ngineering  Division  has 
been  growing  steadily  for  years. 
Today,  it  offers  extraordinary  career 
opportunities  for  the  following: 

Experienced  end  junior  aeronauticel, 
meckanieel,  electrical,  electronict, 
civil,  acoustical  and  weishts  enjineert 
for  design  and  research; 
servo-mechanism  designers  and  analysis; 
and  physicists  and  mathematicians 
with  advanced  degrees. 

Here,  at  Boeing,  you'll  fiad  stability 
and  opportunity.  You’ll  face  the 
cluillenge  of  working  on  such  vital 
programs  as  the  B  47  and  B-52  jet 
boinlx;rs,  guided  missiles  and  other 
rcvoliitionan.'  developments.  Open¬ 
ings  arc  available  at  Ixrth  Seattle  and 
Wichita.  Your  choice  of  location  — 
the  Midwest  or  Pacific  Northwest. 
You’ll  enjoy  gorxl  s;ilarics  that  grow 
with  you,  and  Boeing  provides  a  mov¬ 
ing  and  travel  expense  allowance. 

Yes,  you’ll  be  proud  to  say,  “I’m  a 
Boeing  engineer!’’ 

WRITt  TODAY  TO  THE  ADDRESS  EELOW 
OR  USE  THE  CONVENIENT  COUPON 


I  JOHN  C.  SANDERS,  sun  tnuiir-Puniiml  j 
I  DEPT.  H-P  I 

I  BMiRi  AilihRt  C«RiR«y.  Sntdt  14.  Wisfe.  | 

I  EnginMrtnq  opportunir).t  .1  lo.Inq  jnr.r.tt  I 

I  m«.  f«nd  further  information.  | 

I  Nomo, _ I 


1  Spruce  Street,  Waltham  54,  Ma.«s. 

Mfrs.  of  gloss  and  sopphh*  jtwtl  btorimgs  for  imstromemts,  diols  smd  gomgts  of  oU  tyfos 


W  SUBMINIATURES 

The  MRB-4  is  the  world  s  smallest  dynomic  receiver  ond  microphone. 
Size.  1"  wide  X  deep  Maximum  power  is  75  m.w.  Impedonce 
IS  M J  0%.  The  impedonce  voriotion  is  essentiolly  constont 
through  the  range.  The  frequency  response  is  from  30  4,000*''  . 

The  MRB-4  has  o  sensitivity  of  105  db  {o  )  ,000 )  m.w.  The 
oJuminum  cone  is  absolutely  moisture  proof  yet  does  not  lose  its 
sensitivity.  The  magnet  is  Alnico  V.  .  dynamic  type.  Uses  include — 
Eorphone,  Microphone,  Speaker,  Mike  in  Transceivers,  Small 
Speaker,  Small  Pick  up. 

T1  ond  T2  Tronsformers— and  Chokes — These  sub-minioture  units 
provide  power  efficiency  from  80-90%  with  high  voltage  break¬ 
down  choracteristics  arid  extremely  low  susceptibility  to  electrolytic 
deterioration.  Frequency  response  is  *  2db  from  100  to  0000*''. 
Impedances  up  to  200,000  ohms  and  windings  with  inductive  reoct- 
onces  up  to  one  megohm  Ideal  for  use  with  Permoflux  microphone- 
receiver  units  ond  headsets. 


Model  MRS  4 


Mode/  n 


Mode/  r2 


ROYAL 
EIGHT  '* 

Compares 
w»/h  ony 
12''  speofcer 


PERFORMANCE  CURVE 
PE BMOFlUK  8T-BH  .  ,  . , 


rhis  overage 
'y  response  cv 


NEWS  OF  THE  INDUSTRY 

(continued  from  poge  150) 

have  been  transmitted  to  the  U.S. 
Patent  Office  for  registry  and  list¬ 
ing  in  the  official  register  of 
patents.  A  list  of  the  patents  hav¬ 
ing  to  do  with  the  electronic  field, 
giving  number,  title,  inventor  and 
abstract  is  as  follows: 

Patent  No.  2,556,457;  title — 
Pulse  Width  Modulation;  inventor 
— R.  J.  Watts;  abstract— A  simple 
pulse  width  modulation  circuit  is 
described  wherein  a  rapid  transmis¬ 
sion  of  intelligence  with  high  sig- 
nal-to-noise  ratio  is  obtainable. 

Patent  No.  2,557,761 ;  title — Flux 
Phase  Indicators;  inventor — W.  M. 
Powell;  abstract — A  device  is  de¬ 
scribed  that  will  graphically  depict 
the  magnetic  flux  phase  difference 
between  points  in  a  varying  mag¬ 
netic  field. 

Patent  No.  2,558,485 ;  title— Cable 
Testing  Systems  and  Methods;  in¬ 
ventor — J.  D.  Gow;  abstract — This 
covers  a  testing  device  adapted  to 
measure  and  indicate  the  position 
of  an  inner  conductor  of  a  coaxial 
cable  with  respect  to  the  cable 
sheath;  a  feeding  mechanism  auto¬ 
matically  feeds  the  cable  through 
the  device,  and  the  unit  may  be 
affixed  to  the  cable  at  any  position. 

Patent  No.  2,558,698;  title— Elec¬ 
tromagnetic  Pumps ;  inventor — E. 
J.  Wade;  abstract — This  describes 
an  electromagnetic  liquid  metal 
pump  of  increased  efficiency  which 
uses  a  series  of  insulating  barrier 
vanes  inside  the  liquid  metal  con¬ 
duit  to  reduce  the  tendency  of  the 
electric  current  to  diverge  in  pass¬ 
ing  through  the  liquid  metal. 

Patent  No.  2,559,259;  title — 
Method  of  Making  a  Source  of  Beta 
Rays;  inventor — J.  R.  Raper;  ab¬ 
stract — A  source  of  pure  beta  emis¬ 
sions  is  prepared  by  incorporating 
a  potential  beta  emitter  such  as  red 
phosphorous  into  a  suitable  plastic, 
forming  into  a  desired  shape,  and 
thereafter  subjecting  to  neutron 
irradiation. 

Patent  No.  2,560,166;  title — 
Pulse  Analyzer;  inventor — W.  E. 
Glenn,  Jr.;  abstract — This  de¬ 
scribes  a  pulse  analyzer  that  em¬ 
ploys  a  modified  cathode-ray-type 
tube  for  counting  pulses  of  voltage 
of  short  duration  and  the  same  am¬ 
plitude  over  a  large  range  of  ampli¬ 
tudes. 

Patent  No.  2,560,167;  title— 


Look  to  I'WVmO'KlAAA. 
for  iho  NEWE$T...FINEST...M0ST  SENSATIONAL 

AUDIO  COMPONENTS^^^S 


New  developments  in  Permoflux  Dynamic  Headphone  design 
make  possible  use  of  these  units  in  opplicatioQs  heretofore  not 
covered  in  the  electronic  field.  They  include  the  military  as  well  as 
broadcasting,  television,  recording,  monitoring  oudio  metric  work 
and  auditory  training. 

Permoflux  Dynamic  Headphones  ore  considered  the  most  success¬ 
ful  and  satisfactory  for  all  audio  metric  work.  They  are  capable  of 
taking  even  minute  electrical  impulses  and  converting  them  into 
sound  over  a  wide  frequency  range  at  uniform  response  ond  high  in¬ 
tensities.  Sound  reproduction  is  free  from  irritating  blasts  and  rattles. 

Flat  frequency  response  of  from  100  to  7000  *v  is  ossured  in 
the  Permoflux  High  Fidelity  Dynamic  Series  and  up  to  4500 *v  jn 
the  Standard  Series. 


DHS-17 

with  Mode/  ^ 
No.  1505  y 
for  Cushion  ^ 
CAA  Approved 


4910-1  W.  GRAND  AVE.,  CHICAGO  39,  ILL.  •  236  VERDUGO  RD.,  GLENDALE  5,  CALIFORNIA 

Canadian  Lkansaa-’^ampMI  Mfg.  Company,  Toronto,  Conodo 
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Although  demand  for  Aerorom  equipment  still 


exceeds  our  ability  to  offer  immediate  deliveries, 


you  may  wish  to  evaluate  its  possible  future  use 


in  solving  your  communication,  navigation,  or 


meteorological  problems. 


TIm  model  12GLX-M,  IKW  Beacon  Tranamittor  Htot- 


trated,  operates  on  a  tintio  freqoency  in  tho  ranfo 


200-415  Kcs.  Oscillator  cod  can  bo  supplied  crystal- 


controSed  or  seH-excitod.  Tone  oscdiator  provides 


30%  hicb  level  modulation  for  identification  when 


any  stable  volta(a  m  tho  rango  200-240  volts. 
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AEROCOM  MEANS  TROUBLE-FREE  SERVICE! 
From  Cround  To  Air  or  Point  to  Point 


THE 

TWIN  TUBE 


W>.  !«'/<  Me. 

II"  X  0"  *  r' 


A  now  concopf  in  mulHpIo  tract 
oscilloscopy  mode  possiblo  by 
Waforman  dovoloped  RAYONIC 
rectangular  cathode  ray  lube,  pro¬ 
viding  for  the  first  time,  optional 
screen  characteristics  in  each 
channel.  S-15-A  is  a  portable  twin 
tube,  high  sensitivity  oscilloscope, 
with  two  independent  vertical  as 
well  as  horizontal  channels.  A 
''must"  for  investigation  of  elec¬ 
tronic  circuits  in  industry,  school, 
or  laboratory. 


Verfkol  chann«h:  lOmv  rms/inch,  with  rMpons* 
within  *-2DB  from  DC  to  200hc,  with  pviso  ri«o 
of  I.SMt.  Horixontol  chonnoh:  1v  rtm/inch 
within  ~2DB  from  DC  to  tSOkc,  with  pulso  riso 
of  Non  •  froqooncy  discriminoting  ottono- 
otors  ond  goin  controls,  with  intornol  colibro- 
tion  of  trocos.  Ropotitivt  or  triggtr  timo  boso, 
with  linoorizotion,  from  Vscps  to  50lcc,  with 
i  sync,  or  triggor.  Mu  motol  shiold.  Filtor 
graph  scroon.  And  a  host  of  othor  footvros. 


CM,  SBW  X  620  X  17711.  Net  ivaight  2S6  kHos. 


Littls  tif Mflit-of  faets  abaat  eapaeitor 


Im  abod  liae  bnakdewa  eelloq*  oi  a  well  made  D.C 
aupwellee  Is  aol  lass  kou  S  ta  •  Haas  ka  aekol  warkias 
wMoga  ol  SO* — 


■  =  S  X  a  aUa 

B  =  Beaokdawa  aoHava 

a  =  lolad  dx.  woihh  o  vaMota 


□IDUITBIAL  CAPAOTOn  ora  aavurTteglT  bald  ta  tbia 


eapacltai 
lacti  tkat 
will  bsla 


Daslqaad  tor  aoxlaaa  soisly  oad  ka  aaaUaat  peaalbls 
TalasM,  HIDnSTHIAl  CAPACITOU  ora  ka  aaat  wldslT 
osad  eopaeitar  to  IsdnsMal  appUeadoaa. 


WAITE  rOOAT  FOB  OBTAIUD  CATAIOO 


All  Fftoctoal  CNtor 
1141  N.  CatMarato  A*s 
Ckicaaa  IS,  tlltoala 


PERFECTION  THROUGH  INSPECTION 
IN  EVERY  DANO  COIL 


Inspection  and  testing!  No  Dano  coil  can  be  "shipped  out’ 
unless  it  passes  methodical  testing  and  inspection  in  all  vital 
stages  of  production  operations.  That’s  why  you  can  always 
be  sure  of  perfect  performance  in  every  Dano  coil. 


•  Form  Wound 

•  Popor  Soction 

o  Acototo  Bobbin 
o  Bokollto  Bobbin 
o  Cotton  Intorwoovo 
o  Coils  for  High 
Tomporoturo 
Applicotions 


ritANSfOkMikS 
MADE  TO  OkDik 


1 

THE  DAHO  ELECTRIC  CO. 

ft 

MAIN  ST.,  WINSTED,  CONN. 

_ i 

WAm  PtODUCTS  CO.,  INC. 

PHILADELPHIA  3S,  PA. 

CASu  Aootfss.  rouTscon 

WATERMAN  PRODUCTS  INCLUDE: 
S-IO-B  GENERAL  POCKETSCOPE 


S-IO-B  GENERAL  POCKETSCOPE 
S-1 1  -A  INDUSTRIAL  POCKETSCOPE 
S-14-A  HI-GAIN  POCKETSCOPE 
S.14-B  WIDE  BAND  POCKCTSCOPE 
S-ai-A  LINEAR  TIME  BASE 

Alta  RAKSCOPES,  LINEAR 
AMPLIFIERS,  RAYONIC*  TUBES 
aad  atbar  a^aleaiaal 
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Pulse  Shapin^Circuit ;  inventor  VV. 
E.  Glenn,  Jr.;  abstract — The  circuit 
described  comprises  a  pulse  sharp¬ 
ener,  an  amplifier,  a  pulse  flattening 
circuit,  and  a  cathode-follower  out¬ 
put  circuit. 

Licenses  for  all  the  above  patents 
will  be  granted  to  applicants  on  a 
nonexclusive,  royalty-free  basis. 
Applicants  for  licenses  should  apply 
to  the  Chief,  Patent  Branch,  Oflice 
of  the  General  Counsel,  U.  S.  Atomic 
Energy  Commission,  Washington 
25,  D.  C.,  identifying  the  subject 
matter  by  patent  number  and  title. 


Communications  Center 
Dedicated 

One  of  the  nation’s  most  modern 
police,  fire  and  civil  defense  com¬ 
munications  centers,  built  around 
a  two-way  mobile  communications 
system  designed  and  installed  by 
RCA,  was  recently  officially  dedi¬ 
cated  in  Philadelphia.  It  is  the 
second  complete  communications 
center  opened  by  the  city  this  year. 
Both  stations  operate  under  the 
call  letters  KGB-476  in  the  1.50  to 
174-mc  band. 


are  needed  at 
world-famous 


Excellent  positions  are  available  for  senior 
electronic  engineers  on  long  range  military 
and  civilian  programs. 

Challenging  and  interesting  work  — with 
unique  advancement  opportunities  are  offered 
to  men  with  exceptional  electronic  abilities. 

^  Excellent  wages,  liberal 
— 7  ^  health  and  life  insurance 

I  program.  Attractive  homes 

apartments  within 
^  minutes  of  LINK  plant. 
Bonus  and  vacation  plan, 
company  cafeteria.  Cur- 
rently  on  48-hour  week. 


Wric*  to: 

JAMES  F.  BAYLIS 
Personnel  Manager 


2S0-fool  RCA  ontenna-mait  toweri 
above  Philadelphia's  new  municipal 
communications  center  which  was 
ofiicially  opened  last  month 


The  new  station  is  located  in 
West  Philadelphia,  about  four  miles 
from  the  heart  of  the  city.  It  has 
four  250-watt  transmitters  (two 
each  for  police  and  fire  channels), 
eight  station  receivers  and  two  cus¬ 
tom-built  consoles.  By  means  of 
this  station  equipment,  either  or 
both  of  the  stations  can  maintain 
continuous  contact  with  the  city 


Manufacturers  of  lINK  TRAINERS  •  FLIGHT  SIMULATORS  •  GUNNERY  AND 
NAVIGATIONAL  TRAINERS  •  SERVO  MECHANISMS  •  SERVO  AMPLIFIERS  •  GRAPHIC 
RECORDERS  •  PRECISION  GEAR  BOXES  •  FRACTIONAL  H  P.  WIDE  RANGE  VARIABLE  SPEED 
DRIVES  •  SPUR  GEAR  DIFFERENTIALS  •  FRICTION  AND  OVERDRIVE  CLUTCHES  •  INDEX  DIALS 
and  Special  Electronic  Devices 
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Meotwrtmtnts 

Cerporcrtion 


MODEL 

111 


CRYSTAL  CALIBRATOR 

For  Tho  Froquoncy  CalibraHon 
Of  Equipmont  In  Tho  Kongo  Of 
250  Kc.  to  1000  Me. 

(To  wtHiM  Me.) 

Frequency  Accuracy:  0.001  % 

The  Model  1 1 1  provides  o  test 
signol  of  crystal-controlled  frequency 
ond  hos  a  s^lf-contoined  detector  of 
2  microwotts  sensitivity. 

For  colibrotion  and  frequency  check¬ 
ing  of  signol  generators,  tronsmitters, 
receivers,  grid-dip  meters,  etc. 


MEASUREMENTS 

CORPORATION 

BOONTON  NEW  JERSEY 


|^|M  IV - -  WHY  AIRFAX 

CHOPPERS  ARE  AX  ESTABLISHED 
STANDARD  FOR  THE  IXDlTSTRYt 


120  NOl.r  DUINK 

I  \>  Bt  *  OKRK-i  in*  I* 
/SK«»  l’H\'*t  t  ' 


AIRPAX  A580 

400  CYCLE  CHOPPERS 

ModHlotfiif  mifiyfe  DC  petentiolt,  Hile  chopper  eombinet  nigged 
action  with  censitivity  and  precision  tor  delicoto  servo  opplicot 


Measurements  Corporotion 
MODEL  78 

STANDARD  SIGNAL 
GENERATORS 

FREQUENCY  RANGE:  Chalet  at  two 
bond.;  frequency  ratio  of  each  bond 
1.1  to  1  within  range  of  10  Me.  to  ISO 
Me.  Special  tingle  bond  Initrumentt 
alto  available  up  to  420  Me. 

OUTPUT  VOITACE:  Continuoutly  vari¬ 
able  from  1  to  100,000  mlcrovoltt. 

MODULATION:  AM,  fixed  at  30%. 

POWER  SUPPLY:  117  v.,  50/60  cyclot. 


MEASUREMENTS 

CORPORATION 

ONTON 


Unavoidable  blows  as  well  as  careless  handling  quite 
often  subjeert  portable  electrical  connectors  to  punishment 
as  bad  as  in  tne  se^ne  pictured  above.  When  this  happena 
^  many  apparently  good  connectors  develop  cracked  insula* 
^  tion . . .  loose  contacts  or  fail  entirely. 

Molded  directly  to  cable  as  one-piece  Neoprene  unite 
gj  JOY  plugs  are  Jerk-prooC  Shatter-proof  and  Wear-reaiat- 
^  ant.  Special  construction  and  resilient  rubber  mounting 
of  pins  and  spring  loaded  sockets  insure  a  long  life  of 
positive  contact  under  adverse  conditions . . .  and  JOY  fa¬ 
mous  Water-Seal  automatically  protects  connectiona  from 
ifgH,  moiature,  dirt,  oil,  etc. 

A  wide  variety  of  sizes,  shapes  and  pin  combinations  are 
available  to  meet  the  portable  power  requirements  of  TV, 
FM,  AM  or  PA  CircuUs.  No.  3A156M  MaU  Plug  and 
No.  3AI56F2XI  Female  receptacle  illustrated. 

lOOYnnofEasiatoriM  Leadenhip  mi.ii.i 


JOY  MANUFACTURING  COMPANY 
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Bufuplifuu^ 


Rrrognizr  this  as  a  Hewlett-Packard  frequency  monitor?  Ves.  just  as 
surely  as  you  recognize  the  universal  use  of  James  Knights  crystals 
wherever  frequeneies  are  measured.  This  monitor  uses  the  JK-h-17. 


But  the  JKO-2  is  new  as  tomorrow!  This  crystal  oven  features  a 
Stevens  thermostat,  the  current  is  NOT  carried  through  the  bi-metal. 
The  fast  warm-up  is  ideal  for  two-way  radio  communication. 


WHERE  THERE’S  A  CRYSTAL  NEED,  THERE’S  AN  ANSWER 

Constantly,  James  Knights  meets  the  demand  for  new-type  crystals 
for  new  equipment,  new  laboratory  uses.  Recently  a  J-K  crystal 
was  designed  for  th%>  whaling  industry:  A  crystal  controlled 
transmitter  affixed  to  harpoons  for  directing  vessels  to  the  spent 
whale.  Another  dramatic  answer  to  another  specific  need  —  BY 
JAMES  KNIGHTS.  If  the  crystal  can  be  made,  J-K  labs  can  make  it. 


QAtfAiali 


Critical  tolerances  and  precision  work  have  put  James 
Knights  CP  FRONT.  Their  aim:  To  furnish  evenr 
type  crystal  ever  made,  whether  out-of-date,  or  stifi 
unheard  of.  To  be  sure,  consult  J-K  design  engineers. 


WRITE  forfr^eatalog* 
lialias  all  J*K  errataU 
aad  apMificaticHia. 


mobile  communications  equipment. 
Under  the  contract,  150  RCA  Super 
Carfone  30-watt  high-frequency 
f-m  transmitter  and  receiver  units 
have  also  been  installed  in  fire  and 
police  vehicles. 

Television  Committee 
Named 

Robert  C.  Sprague,  chairman  of 
the  board  of  the  RTMA,  recently 
reappointed  W.  R.  G.  Baker  chair¬ 
man  of  the  RTMA  Television  Com¬ 
mittee  for  the  ensuing  year.  Thir¬ 
teen  members  of  the  top-level 
RTMA  committee  were  also  named. 

Following  is  the  complete  mem¬ 
bership  of  the  committee :  W.  R.  G. 
Baker  of  General  Electric  Co., 
chairman;  Benjamin  Abrams  of 
Emerson  Radio  &  Phonograph 
Corp. ;  Robert  S.  Alexander  of 
Wells-Gardner  &  Co.;  Max  F.  Bal- 
com  of  Sylvania  Electric  Products 
Inc. ;  W.  J.  Barkley  of  Collins  Radio 
Co.;  H.  C.  Bonfig  of  Zenith  Radio 
Corp.;  John  W.  Craig  of  Crosley 
Division,  Avco  Mfg.  Corp.;  Allen 
B.  DuMont  of  Allen  B.  DuMont 
Laboratories  Inc.;  J.  B.  Elliott  of 
RCA  Victor;  E.  K.  Foster  of  Ben- 
dix  Radio  Division ;  Paul  V.  Galvin 
of  Motorola  Inc. ;  W.  J.  Halligan  of 
The  Hallicrafters  Co.;  L.  F.  Hardy 
of  Philco  Corp. ;  W.  A.  MacDonald 
of  Hazeltine  Electronics  Corp. 

BUSINESS  NEWS 

Aerocoil  Inc.,  Union  City,  N.  J., 
is  a  company  recently  organized  for 
the  manufacture  of  coi's,  coil  a.s- 

■  .semblies  and  specialized  electronic 
equipment. 

Minute  Man  Products,  Inc.,  man¬ 
ufacturer  of  metal  parts  for  the 

■  electronic,  television  and  allied 
i  fields,  has  moved  to  greatly  ex¬ 
panded  quarters  at  430  E.  102nd 
St.,  New  York,  N.  Y. 

International  Resistance  Co. 
has  purchased  the  Hardy  In.stru- 
ment  Co.,  manufacturer  of  Micro- 
stak  rectifiers.  All  further  opera¬ 
tions  of  the  latter  company  will 
continue  under  the  IRC  name,  and 
will  be  transferred  from  New  York 
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MODEL  BS7G6K-1 


DIFFERENTIAL 

TRANSFORMERS 

or 

STRAIN  GAGES 
at  the  Flip 
of  a  Switch 

_ j 

DYNA- 
MYKE 


Th«  Dyno*Myk«  Mod«l  1 29-1 
ii  a  pr*€i$»on,  hi^h  dynomic  microfn^ttr 

w$ing  Kn«or  d«ff«r*nHal  frontform«rt  as  Hi« 
sonsing  •l•m•nt.  It  maasuras  ond  providos  for 
rocording  svdi  phonomano  os  forco,  terqva» 
strain^  vibroHon,  occaloroHon*  tamparotwra, 
prosswr*.  Hikknoss,  swrfoca  fWtbh,  otc.*  with  o 
linoor  fragwancy  rosponsa  of  DC  to  1 000  cps. 
Diroct  dtsplocamonts  ora  maosurod  In  flva 
rongos  from  ^.1  inch  to  ±10  micro  inchos. 
On  stondord  mognatk  rocordors  o  sonsIHvity 
of  1  micro  inch  par  milKmator  is  ovoilobla. 
A  toggla  switch  convarts  tha  Dyno«Myha  to  o 
high  fraqvancy*  Ngh  sonsltivity  stroin  gaga 
indkotor.  Tha  ovtput  is  wsad  to  driva  ony 
typa  of  mognatk,  nwtl  bolonca  or  golvonom* 
ator  rocordor — or  tha  DC  or  modulotad 
corrior  moy  ba  viawod  on  on  Oscilloscopa. 
Salsyn  moten  moy  ba  drlvon  for  ramota 
indicotion  or  control,  ftagoost  TKhnkol  Iwl* 
latin  129-1  for  fvN  dotoilk 


DYNA- 

METER 


Tha  Dyno-Motor  Modal  144,  whan 
'osod  with  tha  Dyno-Myka,  Ir^dkotos  by  noon 
Sghts  tha  paok  ompfitwda  of  tronsiants  os 
lost  os  1  mlHisacond.  This  indkotion  moy  ba 
Instontonaous  or  o  mamory  faotura  moy  ba 
vsad  to  mointoin  tha  rooding  «mtil  rosat. 
8oitt*in  powor  raloys  provida  on-or-off  con¬ 
trol  to  ony  plus  or  minus  Rmits  astabRshad  by 
tha  Dyno-Myka.  Tha  combination  of  tha  Dyno- 
Myka  ond  tha  Dyno-Mator  offors  many 
oppKcotions  to  industriol  procossos  rosulHng 
in  tha  aliminotion  of  scrap  of  tha  seurca.  Usos 
in  connoction  with  mochina  tool  oparotions  ora 
portkulorly  improuiva.  Raquast  Dyno-Mator 
Tochnkol  Bullatin  144. 

CiMtoM  lufWsrs  of  Ebefrook  Imtnwwntt  Stoco  1942 


CHOOSE  the  right 

STANLEY 

IRON 

for  every  job 


CHECK  THESE  .  . 

IMPORTANT  FEATURES 

V  Heating  hood  Molod  at  work-  |l 

li^  •nd.protecH  ogaimi  flux  fumos.  '  Tr 

V  Uniform  flow  of  hoot  for 

continuous  soidoring.  ~iRr» 

V  Boloneod  for  uosy  hondRng. 

V  Puro  eoppor  roptocooblo  tips.  '( 

V  Cord  strain  rofiaf.  Vip 

V  An  iron  for  ovory  purposo. 

V  Otoko  of  scrow-in  or  plug-in  tips. 

V  Avoilobio  in  standard  volfagM. 

V  Armor  Clod  Tips  avoilobio  for  oil  siios 

of  irons—  lost  3-10  times  ionger  on  production  soldering 


smo  for  tMs  t*W  helplvl  leMer  ee  Stwdey  Electrk 
Selderiwi  Irene  end  Armer  Ond  Tipe.  FREE  ^ 

STANLEY  TOOLS,  NEW  BRITAIN,  CONN.  ^Sinb^/ 
THE  TOOL  BOX  OF  THE  WOtlO 


STANLEY! 


HARDWARE*  TOOLS*  ELECTRIC  TOOLS*  STEEL  STRAPPMO *  STEEL 


Special  CENTRIFUGAL  BLOWERS 

for  Maximum  CFM  •  High  Shocl^  •  Critical  Mounting 


Designeef,  at 
low  cost  to 
meet  yoor 
specifications. 
Standard  units 
also  available. 


APPLICATIONS 

•  Transmitters 

•  Radar  Equipment 

•  Amplifier 
Equipment 

•  High  Ambient 
Temperatures 

•  High  Humidity 
Applications 


SPECIFICATIONS 

MODEL  B57G6K-1:  115  volt  AC  • 
60  cycle  •  single  phase  •  4  mfd.  •  1 20 
CFM  at  0.5"  SP— 220  CFM  at  0"  SP 
•  Silicon  impregnated  •  Fungus  proof. 


8062  WhitUr  St.,  Detroit  10,  Mick. 


EASTERN  AIR  DEVICES,  me. 

585  DEAN  STREET  •  BROOKLYN  17.  NEW  YORK 
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DO  VOU  DIED 

New  and  Different 


If  you  are  planning  to  manufacture 
new  products  for  the  defense  effort, 
we  would  like  to  help  you  with  your 
spring,  coil  or  wireform  problems. 

Designing  new  and  different  springs 
to  meet  specific  requirements  is  our 
specialty  and  we  are  geared  to  do  the 
job  quickly  and  economically.  We 
have  experienced  design  and  engi¬ 
neering  personnel,  extensive  modern 
facilities,  unique  manufacturing 
methods  and  skilled  production 
workers  that  permit  us  to  provide 
unusual  assistance  in  helping  you  get 
the  right  springs  for  the  job. 

Why  not  take  advantage  of  the  assist¬ 
ance  our  experienced  spring  engi¬ 
neers  can  give  you?  Call  or  write 
without  obligation. 


LEWIS  SPRING  &  MANUFACTURING  CO. 

2656  West  North  Avenue,  Chicago  47,  III. 


SPRINGS 


NEWS  OF  THE  INDUSTRY 


{cpnitnwei) 


to  401  North  Broad  St.,  Philadel¬ 
phia,  Pa. 

General  Electric  Co.  recently  be¬ 
gan  construction  on  a  new  six  mil¬ 
lion  dollar  receiving  tube  plant  at 
Anniston,  Alabama.  It  will  employ 
over  2,000  people  when  completed. 

Edwin  I.  Gcthman  &  Co.,  Inc., 
manufacturer  of  coils  and  other 
electronic  components,  has  opened  a 
new  plant  in  Attica,  Ind.,  which 
will  essentially  duplicate  the  Chi¬ 
cago  plant  operation. 

Electro  Craft  Inc.,  Stamford, 
Conn.,  manufacturer  of  electronic 
and  electromechanical  devices,  has 
acquired  Castle  Metal  products, 
Inc.,  in  a  recent  merger,  and  has 
moved  to  a  new  building  at  68  Jack- 
son  St.,  Stamford. 

Hytron  Radio  &  Electronics 
CoRP.  recently  became  H>'tron  Ra¬ 
dio  &  Electronics  Co.,  a  division  of 
Columbia  Broadcasting  System,  Inc. 
Management  and  general  policies  of 
Hytron  will  remain  the  .same  as  be¬ 
fore  the  acquisition.  The  company 
is  also  now  building  a  receiving  tube 
manufacturing  plant  at  Danvers, 
Mass. 

Rex  Rheostat  Co.,  Baldwin.  L.  I., 
N.  Y.,  continues  to  manufacture  its 
original  line  of  tubular  slide-wire 
rheostats,  potentiometers  and  re¬ 
sistors,  even  though  it  has  sold  its 
manufacturing  rights  for  vitreous- 
enamelled,  round  power  rheostats 
for  50  to  500  watts. 

Uniform  Tubes,  manufacturers  of 
.small  precision  tubing,  recently 
moved  from  Philadelphia  to  a 
larger  plant  at  Collegeville,  Pa. 

Dukane  Corp.  is  the  new  name  of 
Operadio  Mfg.  Co.,  St.  Charles,  III., 
manufacturers  of  intercommunicat¬ 
ing  and  sound  equipment. 


PERSONNEL 

Louis  Kahn,  director  of  research 
for  Aerovox  Corp.,  New  Bedford, 
Mass.,  was  recently  appointed  con¬ 
sultant  on  components.  Panel  of 
Components,  and  also  chairman  of 
the  Capacitor  Subpanel,  Research 


September,  1951  —  ELECTRONICS 


SERVOSCOPE 


Test  analyzer  for  use  in  de¬ 
velopment  and  PRODUCTION  of 
SERVOMECHANISMS  and 
PROCESS  CONTROLS.  Measures 
FREQUENCY  RESPONSE,  PHASE 
SHIFT  0.1  to  20  CYCLES  SINE 
WAVE.  SQUARE  WAVE,  MOD¬ 
ULATED  CARRIER,  50  to  800 
CYCLES. 


SERVOBOARD 


A  FLEXIBLE  SET  of  PRECISION 
mechanical  parts  for  quickly 
coupling  motors,  synchros,  poten¬ 
tiometers  to  form  assemblies  of 
Servo  systems,  regulators,  com- 
putors. 


it  VMfwl  If 

circwlH  !•  4rlv«  •  iiiicr«* 
•NinMtaf  •r  m  mlcrt-rMay. 


CH  At  AcriRisrici 

FU«Ni«fit  V»H>f  (AC>OC) . .  . 

Cwrf  w>  . . 

MAXIMUM  RATINOS 


.  90  V 

Avtf  t*  Omtrt  . . 900 

TYfICAi  OFIRATION 

. 7.Sv 

GfM  . —  1^  V 

Tr«iitc*f»di»cf«nc*  .  . 

Pl«««  C«rr*fil  (Z«r«  SlgMl  C*fMlM«n)  100  M  • 

OfM  Cwrrwit  i  «  10 

W-MEG  RESISTORS 

Vlctf  Hi-M«9  RMlttor*  Imv*  bM<i 
9t  m—  wk«r«  •<c«r«cv«  and  htek  hwmWdy 

•pfHtw  mf  •#  prim#  contUmvIMfi.  TH«  rMirim 
#l>m»id  It  v«c«i«m  t««l#d  in  •  flntt  •nv«l#p«.  Tte# 
gintt  Imt  b«#n  tp«nt«d  !•  lowm  th#  Itnkngt 
•nc«  and  Hm  rntitlm  Imt  %—n  ngvd  t#  gr«vmd  drill. 


again  "PREFERRED  WHERE  PERFORMANCI 
IS  PARAMOUNT"  A 


The  A,  W.  Haydon  Motor  was 
chosen  to  drive  the  Ai  research 
Rate  of  Change  Control.  This 
instrument  regulates  the  rate  at 
which  pressure  an  airplane’s 
cahin  changes,  and  positive  tim- 
ing  is  of  prime  importance. 

Other  aircraft  applications  in 
which  similar  Haydon  Motors 
are  used  include  gun  door  con-  Bk.  ggRkCT 
trols,  vacuum  tube  protector 
circuits,  controls  for  wing  and 
^  propeller  de-icing,  propeller 

feathering,  camera  intervalom- 
(  eter,  hydraulic  bypass,  fuel  tank 

r  purging  as  well  as  recorder  chart 

drives,  trim  control,  telemeter- 
.  .  -  ■  ing  and  destruaor  control. 


CHAI  ACTIRItTICS 

Min.  Mai. 

RotlManca  Ranga*  .  10*  10”  ohms 

Tolaran  a  fram  yaor  SgocHlad 
Rotlftaaca*  ...  «10  +10% 

Taloranca  fram  labalad 

RatltNifica .  —1  +1% 

Tompmatara  CaaNIriaid .  —>.06  — .19%/''C 

VoMoga  Coofficioal  .  —0  — .03%/v 

OPBRATINO  CONDITIONS 

Min.  Mai. 

Tomporatwra.  .  —40  120'C 

VoMaga  . 0001  lOOOv 

Rolaliva  HwmWily.  ....  0  49% 

*Higli«f  rotltlanca  or  claMr  lolaranca*  or#  avaUaM# 
an  tpoclol  rogaori. 


BETTER  COMPONENTS 
MAKE 

BEHER  INSTRUMENTS 


SI06  HOUGH  AVE.  CIEVEIANO  3.  OHIO 
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CERAMIC  RESISTORS 


The  centuries  old  Rosenthal  Company  (U.  S.  Zone 
Germany)  is  world  renowned  for  the  incompar¬ 
able  quality  of  its  ceramic  products. 


GIAZID,  SEALED, 
WIRE  TERMINALS 


Specify  Rosenthal  Resistors 
for  the  Utmost  in  Quality 

We  offer  a  complete  line  of  resis¬ 
tors  to  suit  your  exact  requirements 
for  every  application  —  from  •/, 
watt  carbon  film  types  for  general 
radio  and  television  use,  to  glazed, 
heavy  duty,  wire-wound,  fixed  and 
variable  types.  Each  resistor  is 
made  to  unbelievably  high  stand¬ 
ards  to  provide  exceptional  sta¬ 
bility  under  strenuous  life  tests. 


Prompt  Delivery  ’ 

Prompt  dt‘li\ery  will  be  made  on  standard 
and  special  types.  Send  us  draw  injts  or  spec¬ 
ifications  for  quotation  and  samples.  Sub¬ 
stantial  sttH'ks  of  standard  values  and  rat¬ 
ings  are  maintained  for  immediate  delis  ery. 


U.  S.  Representatives  t  , 

for:  '  A 

•  ROSENTHAL  RIG  RESISTORS 

•  GERMANIUM  CRYSTAL  DIODES  \ 

•  SELENIUM  RECTIFIERS 

•  CERAMIC  CONDENSERS 

•  1  %  RESISTORS 

•  ELECTROLYTICS 


GLAZED,  TAPKD, 
WIRE-WOUND,  NUT 
AND  BOLT  TERMINALS 


CORPORATION 


CHICAGO  11,  ILLINOIS 


NEWS  OF  THE  INDUSTRY  (continued) 

and  Development  Board  for  the 
Armed  Forces. 

Edward  W.  Allen,  Jr.,  has  been 
promoted  from  chief  of  the  Tech¬ 
nical  Research  Division  to  chief 
engineer  of  the  FCC. 

E.  C.  Quackenbush,  previously 
associated  with  connector  and  wir¬ 
ing  device  manufacturers,  has  been  A 

named  to  head  the  engineering  de¬ 
partment  of  Cannon  Electric  Co.’s 
newly  created  eastern  division  at  ^ 

East  Haven,  Conn 

Beardsley  Graham,  formerly  with 
Bendix  Aviation  Corp.,  has  been  ap¬ 
pointed  an  assistant  chairman  of 
the  department  of  engineering  ol 
Stanford  Research  Institute,  Stan¬ 
ford,  Calif. 


B.  Graham  I.  E.  Browder 


Jay  E.  Browder,  formerly  with 
Sperry  Gyroscope  Corp.,  was  re¬ 
cently  appointed  chief  of  the  radio 
communications  engineering  sec¬ 
tion  of  Kollsman  In.strument  Corp., 
Elmhurst,  N.  Y.,  manufacturers  of 
precision  aircraft  instruments  and 
systems. 

John  F’.  Lorber,  previously  asso¬ 
ciated  with  Raytheon  Mfg.  Co., 
Waltham,  Ma.ss.  and  RCA  Institute 
of  New  York,  recently  joined  Hycor 
Co.,  Inc.,  North  Hollywood,  Calif., 
as  chief  engineer. 

E.  G.  Bowen,  chief  of  the  Radio- 
Physics  Division  of  Australia’s  na¬ 
tional  research  organization,  has 
been  voted  the  Thomas  L.  Thurlow 
Award  for  1950  by  the  In.stitute  of 
Navigation. 

Nathaniel  B.  Nichols,  formerly 
professor  of  electrical  engineering 
at  the  University  of  Minne.sota,  has 
been  appointed  manager  of  the  re- 
■search  division  of  Raytheon  Mfg. 
Co.,  Waltham,  Ma.ss. 
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NEW  BOOKS 

I  (Continued  from  page  1S2) 

I  refers  to  the  book  as,  “This  com- 
!  pletely  revised  Second  Edition  .  . 

If  the  material  from  the  first  edi- 
■  tion  were  sufficiently  fundamental 
to  be  as  true  today  as  it  was  yester- 
j  day,  there  would  be  no  objection  to 
retaining  it.  But,  of  the  373  illus- 
1  trations  used  in  the  first  edition 
published  in  1933,  340  have  been 
u.sed,  intact,  in  the  new  edition. 
New  plates  have  been  added  to  make 
a  total  of  417  illustrations.  These 
illustrations,  in  many  cases,  are 
schematic  diagrams  (with  compo¬ 
nent  values)  of  “typical”  test  equip- 
;  ment.  The  tube  lineups  will  start 
many  an  old  timer  reminiscing.  Ex¬ 
cept  for  one  circuit  which  used  a 
:  6C5  and  a  6N7  and  a  second,  which 
used  an  885,  the  remaining  415 
figures  utilize  the  following  tubes: 
112,  OlA,  40,  12  and  12A,  80,  58,  99, 
71,  22,  1852.  On  page  413  are  tabu¬ 
lated  the  characteristics  (including 
B  and  C  battery  voltages)  for  the 
five  tubes  most  frequently  men¬ 
tioned  in  the  text.  The  table  is  not 
!  just  a  convenience  as  it  was  in  the 
first  edition;  it  is  a  necessity  be¬ 
cause  none  of  the  tubes  listed  are 
mentioned  in  current  tube  hand- 
•  books. 

The  recent  literature  has  been 
full  of  articles  on  new  measuring 
techniques,  especially  in  the  micro- 
wave  region.  A  glance  at  the  foot- 
I  note  references  does  not  seem  to  re¬ 
flect  this  trend.  In  the  first  200 
’  pages  of  the  book,  there  are  154 
footnote  references  to  published 
literature.  Of  these  122  were  dated 
before  1933. 

As  for  the  text,  almost  400  of  the 
675  pages  are  verbatim  material 
I  from  the  first  edition.  The  new  pages 
I  contain  additional  or  expanded 
!  material  (chiefly  on  oscilloscopes, 

!  modulation,  lines  and  aerials,  wave 
propagation  and  miscellaneous 
measurements) . 

The  author  and  publisher  con- 
'  sider  these  changes  to  be  "a  com¬ 
plete  revision.”  Rather,  it  seems  to 
these  reviewers  that  little  was  done 
to  bring  the  material  from  the  first 
edition  up  to  date. 

Are  Signal  Generators  Covered? 

The  author  states  that  the  mate¬ 
rial  that  has  beqn  added  to  the 
second  edition  is  up  to  date.  His 
preface  to  the  second  edition  begins 
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by  stating  that  .  .  changes  have 
been  made  to  bring  the  book  up  to 
date  . . .  (the  book)  now  gives  pro¬ 
cedures  which  are  useful  at  low 
radio  frequencies,  at  medium  radio 
frequencies,  at  very  high  frequen¬ 
cies,  at  ultra  high  frequencies,  and 
at  super  high  frequencies.”  Near 
the  close  of  the  preface  the  author 
states  that  “This  book  is  a  refer¬ 
ence  book  for  radio  and  electronic 
laboratories.”  The  publisher  pro¬ 
motes  the  book  as  “a  comprehensive 
reference.”  Therefore,  information 
on,  for  example,  signal  generators, 
should  be  located  quickly  for  any 
frequency  in  this  broad  spectrum. 

The  table  of  contents  identifies 
Chapter  II  as  dealing  with  high- 
frequency  sources  and  other  appa¬ 
ratus  ;  no  other  chapter  seems  more 
applicable  to  signal  generators. 
Less  than  a  dozen  of  the  approxi¬ 
mately  five  dozen  pages  of  the  chap¬ 
ter  deal  with  signal  sources;  most 
of  the  chapter  is  on  cathode-ray 
tubes.  Two  signal  generators  are 
described  that  cover  frequencies 
“up  to  6,000  kc/sec.”  Instead  of 
exact  and  up-to-date  constructional 
details,  one  reads  that  the  range 
can  be  covered  ‘Tay  using  inter- 
changable  coils  and  a  straight-line 
frequency  condenser  of  about  0.001- 
Mf  to  change  the  frequency  within 
the  range.  If  a  0.001-Mf  condenser 
is  not  available,  a  0.005-Mf  con¬ 
denser  Will  do.”  Practically  all  of 
the  dozen  pages  are  taken  verbatim 
from  the  first  edition. 

Since  this  book  is  a  reference 
work,  it  should  be  easy  to  locate  the 
information  we  seek.  In  the  index, 
under  ‘lighthouse  tube”,  we  are 
referred  to  page  625.  A  lighthouse 
tube  and  a  rocket  tube  are  men¬ 
tioned  but  no  further  data  are 
presented  on  their  use.  Under  “kly¬ 
stron,  noise  level  oP’  we  are  re¬ 
ferred  to  page  588.  Page  588  con¬ 
tains  a  table  (taken  verbatim  from 
the  first  edition)  that  has  nothing 
to  do  with  klystrons.  The  review¬ 
ers,  having  read  more  of  the  book 
than  the  reference  reader  is  likely 
to,  found,  on  page  598  two  sentences 
about  noise  level  in  klystrons.  The 
magnetron  is  not  mentioned  in  the 
index  (nor  does  it  appear  to  be 
mentioned  in  the  book).  Micro- 
waves  are  mentioned  on  one  or  two 
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NEW  BOOKS  (continutd) 

of  the  676  pages  of  this  edition. 

Thus,  for  our  efforts  to  learn 
about  signal  generators,  we  have 
been  rewarded,  despite  compre¬ 
hensive  promises  in  the  preface,  by 
less  than  a  dozen  pages  written 
nearly  two  decades  ago,  a  few  new 
sentences,  and  one  typographical 
error  (reference  to  page  588  in¬ 
stead  of  page  598)  in  a  place  where 
an  error  is  a  genuine  annoyance. 
Considering  the  importance  of  vhf 
and  uhf  oscillators  for  measuring 
everything  from  molecular  proper¬ 
ties  to  antenna  radiation,  this  is  a 
poor  showing. 

A  single  unacceptable  sample  is 
hardly  sufficient  basis  on  which  to 
reject  the  entire  book.  There  is  a 
I  reasonable  amount  of  additional 
I  material  on  cathode-ray  tubes  and 
j  oscilloscopes.  Let  us,  therefore, 
sample  the  book  on  its  own  ground 
by  referring  to  this  second  edition 
for  information  on  recording  high- 
!  speed  transients. 

/»  Oteilloteope  Sfetion  Up-to-Date? 
j  We  find  information  on  high¬ 
speed  oscilloscopes  with  sweep  rates 
!  up  to  100  kc,  but  not  much  on  verti¬ 
cal  amplifiers.  Pages  91  and  92  deal 
I  with  observing  and  photographing 
I  traces.  The  material  is  based  on  a 
reference  dated  1894  by  which 
“recording  speeds  of  500  km/ sec, 

I  and  details  up  to  one-millionth  of  a 
'  second  can  be  followed  on  the  photo- 
;  graphed  trace.”  That  is,  frequency 
I  components  up  to  a  megacycle  can 
'  be  photographed  by  this  method 
]  with  writing  rates  of  60  cm  per 
nsec.  Would  any  reader  need  to 
!  refer  to  a  special  book  on  measure- 
'  ments  to  do  this  well?  As  for  do¬ 
ing  better,  a  variety  of  commercial 
j  equipment  based  on  simpler  tech¬ 
niques  than  the  one  described  are 
available  for  photographing  traces, 

I  even  a  micro-oscilloscope  for  re¬ 
cording  frequencies  as  high  as  3,000 
I  me  has  been  available  tor  several 
;  years  (see  Electronics,  December 
1947,  page  200).  Yet  the  best  this 
I  book  offers  is  a  technique  over  a 
half  century  old. 

Is  Noise  Data  Correetf 
Let  us  look  for  information  on 
i  signal-to-noise  ratio,  the  third  of 
the  three  specific  advances  previ¬ 
ously  listed.  Pages  590  to  600  are 
devoted  to  “Remarks  and  Experi- 
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Th*  TtC  k  A  MRtrol  oorooM  Nlfb  ooolMy 

cotRod*  ray  gmHIgbogpo  wltb  all  tbo  iMtorM  raootaMo  to 
•roBlBloa  laboratary  •ooipaiant.  Sturdy  eoartroatloa.  Nlibaat 
aroda  eoMoofianiB  and  tvp  •oalaMriac  dMlfa.  tbo  T-I4I-B 
iB  wMalv  iMad  is  tlia  «Mia«rv*R  iBaaralBrlii 
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COAXWITCH 

COAXIAL  SELECTOR  SWITCH 


CUT^UWAT  VIIW,  MOMl  74 


50  Ohms- 
Typ*  N  Connectors-Manuoliy  ControlM 
Low  VSWR>4  Modtb 


The  COAXWITCH  it  ui  RP  twicch  for  use 
in  coaxial  circuits  where  it  is  important  that 
the  50  OHM  impedance  of  the  cables  be 
maintained.  In  a  circuit  sense,  this  switch 
consists  of  two  pairs  of  **N’*  connectors 
apaced  4  apart  using  RG-8/U  as  the  con* 
aecting  link.  The  COAXWITCH  itself 
introduces  no  VSWR  other  than  that  of 
connectors.  Characteristic  imf^ance  is 
maintained  thru  all  switch  details.  Cut*a> 


war  eiew  shows  that  shield  as  well  as  center 
conductor  is  switched.  Beryllium  copper 
contacts,  on  the  gooseneck,  mate  directly 
with  male  *'N’*  (Typ^  LJG*21B/U)  con¬ 
nectors,  which  connect  directly  to  back  plate 
of  switch.  Since  all  connectors  come  out  in 
line  with  axis  of  switch,  right  angle  con¬ 
nectors  are  usually  unnecessary. 


ELECTRONIC  CORP. 

TERMALINE 


tSOO  EAST  3r»  ST. 
CLEVILAND  14, 
OHIO 

Wut  Cosil: 
NItlY  INTItMIIStS 
N0lltW«e*4t,C*l. 


ODE  '9^9  0-1 


L9W  V  '  _ -  — 


*  Free  wire  samples  and  informo* 
lion  on  request.  Special  construe* 
tions  made  to.  your  specifications. 


MIHIAnRE 

fUXIBU  INSULATiD 

WIREaCABU 

CABLESIS 
}  SHIELDS 


■AK  cofru 

tunuo  com* 

SIlVEt  HATIb 


BRAIDS! 


conoN 

NYUTN 

etAsne* 


*n»ISOilTrs  asdMwa  plank 

Mn  cewsd  Pikafglas 

leodlne  MiginMn  tpxify  TENSOIITE 
Miniolur,  Win  and  Cebi, 


becdu^^' 


_  miniotiirixaNon 

L  pneram,  dunand  Imi  watehl,  hu  span 
1  and  gnattr  Aaxlbility.  Only  TENSOUTE  it 
dovattd  ndathnly  to  Mtit  AoM  — '  atuninp 
you  of  tottar  torvko,  lowor  co*t,  topnmo 
emiity,  odvoncod  dotign  and  knouMww, 
and  tpoclalixod  foctlttio*. 


UTENSOLITE 

INSULATED  WIRE  CO.,  INC. 

196  MAIN  SIRttI  TARRYIOWN  N  Y 
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NEW  tOOKS  (CMtioutd) 

mental  Procedures  on  the  Signal- 
to-Noise  Ratio  in  Receivers.”  Four 
of  these  pages  are  devoted  to  split¬ 
ting  hairs  on  two  definitions  of 
noise  figure,  when  in  almost  all 
cases,  Friis’  definition  is  the  one 
most  commonly  used.  Two  pages 
are  devoted  to  measurement  of 
noise  figure.  These  pages  describe 
the  measurement  of  the  noise  figure 
of  an  f-m  receiver,  and  use  the  c-w 
signal  generator  technique.  No 
mention  is  made  of  either  tempera¬ 
ture-limited  diodes  or  gaseous  dis¬ 
charges  as  absolute  noise  sources. 
Since  these  latter  methods  are  used 
almost  to  the  exclusion  of  c-w  sig¬ 
nal  generator  techniques,  the  dis¬ 
cussion  is  rather  abstract.  The  re¬ 
maining  three  pages  are  devoted  to 
generalities  of  the  origins  of  noise 
in  radio  receivers,  and  some  general 
design  criteria.  As  for  the  former, 
the  book  mentions  “thermal  agita¬ 
tion  noise  in  circuit  impedance.s  and 
shot  noise.”  No  mention  of  such 
other  noises  as  partition  noise  and 
induced  grid  noise  is  made.  As  for 
the  design  criteria,  to  quote  di¬ 
rectly:  “It  is  especially  the  first 
tube  in  a  receiver  which  causes 
most  of  the  noise,  since  the  noise 
voltage  occurring  at  the  output  of 
this  tube  is  due  to  shot  and  thermal 
agitation  noise  and  is  amplified  in 
all  succeeding  stages.*  It  therefore 
seems  advisable  to  operate  the  first 
tube  at  high  gain  but  with  the 
smallest  possible  plate  current. (!) 
At  least  this  seems  to  be  a  good 
compromise.  A  high-voltage-gain 
I  provision  from  the  antenna  to  the 
first  tube  s&ems  also  to  be  a  good 
practice  .  .  .  .” 

Thus,  not  only  do  we  fail  to  find 
useful  or  up-to-date  information  on 
some  subjects,  but  we  find  half-in¬ 
formation  and  misleading  state¬ 
ments  on  other  subjects. 

H’ill  the  Book  Help  Studentg? 

In  the  preface  the  author  asserts 
that  the  book  “is  also  well  adapted 
for  a  one-year  course  for  students 
of  senior  and  first-year  graduate 
standing.”  Considerable  portions 
of  the  text  are  devoted  to  rudi¬ 
mentary  descriptions  of  circuit 
operation  that  should  be  familiar 
to  .seniors,  such  as  a  page  describ- 


•  This  type  of  non  sequitur  occurs  many 
times  In  the  text. 


■ 
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BSTa 

”'G##  Voltm^ 


The  New  STAVER 

mmi-sHitiD 


INCOifOHATID 


I  Wait  tke  cirrect  eqiipMit  far 
■y  job. 


You're  tur*  with  Beta.  Bata,  first  to 
tpecializa  in  High  Voltage  Power  Supplies 
.  .  .  gives  you  the  benefits  of  unequalled 
eiperience. 

I  Wait  iifaillig  Mtar  aceiraey. 

I  You're  sure  with  Bata.  Bata  pioneerad  in 

B  developing  High  Voltage  Power  Supplies 
complete  with  stabilized  high  voltage  mater 
>wi.r  multipliers  for  Engineering  Research  and 
Manufacturing. 

a  I  Wait  01  tha  apat  aagiiaariig 
oarvlea. 


You're  sura  with  Bata  —  Beta  is 
tha  only  high  voltage  power  supply  specialist 
with  a  nationwide  engineering  service. 


SOLENOIDS 


For  DC  CireuUr 

Pickering  engineering 
service  is  ovoiloble  for 
I  w  special  applications 

^ -  where  Pickering  stond- 

''T  —J  ord  Solenoids  do  not 

opply. 


'OOg  lira.  You're  sure  with  Beta.  Bata  built 
its  reputation  on  power  supplies  designed  for 
durability. 


Power  teppOas  «p  to  30  KV 
In  stock  .  .  .  ep  to  250  KV 

awicUy  available  from  standard 
esigns  . . .  np  to  BOO  KV  bnltt  on 
special  order. 

/i 

BETA  Electric  Corp. 

333  iQst  103  St.  o  Now  York  29.  N.  Y. 
ENrigbt  9-tS20 


f0r  detoih  ond  fit*ratwr«  oddreu  O*portm««if 

PICKERING  &  Cn..  INC. 

Manufacturers  of  world-famous 
electro-magnetie  phonograph 
cartridges  and  audio  equipment. 
Oceanside,  L.  I.,  New  York 


Our  field  engineers^^^^^B 
coast-to-coast  are  ready 
to  discuss  your  problems. 
Write,  wire  or  phone  Today 


•  Exciter  Lenaps 
e  General 

Laboratory  Use 
e  Generator  Fields 
e  Magnetic  Ireketi 
Cbveks  end 
Sepn  rotors 
o  Meters 

•  Keloys 

•  Telephones 
e  Solenoidt 


e  Battery  Charging 
e  Battery  Elimina¬ 
tion 

e  Bnsiness 
Machines 

•  Carbon  Arc 
Lamps 

e  Dynamotors 

•  Electroplating 

•  Elevators 


A  flexible  shield  Ihol  snugly  Ills  oil 
miniature  lubes  because  it  compen¬ 
sates  for  oil  variations  in  lube  di¬ 
mansions.  Mini-Shields  ora  mode 
for  both  T5^  ond  T6'A  bulb  tubes. 
Send  for  cotolog  sheet. 


Whatever  yoer  particelar  application  of  D.C. 
may  be,  it  need  not  be  a  problem.  The  OPAD- 
GREEN  COMPANY  is  prepared  to  offer  ossist- 
once  in  designing  and  constructing  Selenium 
Rectifier  power  suppliet  and  equipment  for 
your  specific  needs.  There  is  no  obligotioa 
for  this  service.  Write  today  for  our  Rectifier 
Questionoire — proposals  and  recommendations 
will  be  forwarded  promptly. 


MODEL  GPA  28100 
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Units  for  immediate  shipment: 

1,000  to  30,000  ohm  range. 

Special  resistance  values  made  to  order. 
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ing  the  operation  of  a  relaxation 
oscillator.  Such  obsolete  informa¬ 
tion  is  a  hindrance  to  students.  No 
pretense  of  emphasizing  funda¬ 
mentals  can  mask  the  fact  that 
techniques  are  presented  against  a 
background  of  technology  that  is 
now  outdated. 


W  you  ftt  permoNuiu  occurocy 
*  *  comt  tile  reslilofice  wire  It  locked 
ki  ploce.  It  it  erecition  petitioned 
ond  aoeldod  letetroliv  with  Ike 

keeelnf. 

O  ypu  get  permonenliv  oecurerte  set- 
tln^,  tMoedi  oction  and  low 
unilone  torque  provided  by  Ibe 
tiolnlest  Steel,  precrtlon  groend, 
double  thread  load  toew  gelding 
the  noving  contact. 

OA  yon  get  precise  positioning  ol  the 
moving  conloct  becoese  of  the 
two  beorings  supporting  the  rotor 
ossembly. 

^  you  get  good  rigid  terminals  be- 
"Mm  cause  they  ore  moelded  integrolly 
with  the  housing. 

/V  Terminols  soldered  to  ends  of  re- 
P#o  sislonce  element  before  moulding. 
Entire  resistance  circuit  Is  an  Inte¬ 
gral  port  of  the  housing. 

«yeu  get  occurote  setting  ond  re- 
o  setting  doe  to  onti-bockl^  spring 
in  contact  guide. 

im  You  get  a  Ine  resolution  becouse 
#  a  of  the  43H'  leng^  of  resistonce 
wire  in  the  spiral  element. 

«you  goto  resisteiKe  output  directly 
n  proportlonol  to  drofi  rotation  with¬ 
in  ±:0.1%  of  the  total  resistcmce. 
Every  potentiometer  Is  automatic- 
oily  mochine  tested  for  lineal 
ot  101  points. 


Kesponaibility  of  Author 

Because  the  author’s  preface  and 
the  publisher’s  jacket  promise  so 
much  for  this  book  that  it  does  not 
contain,  the  undersigned  were  stim¬ 
ulated  to  reflect  on  the  responsibili¬ 
ties  of  authors,  publishers  and  re¬ 
viewers. 

How  did  the  author  expect  this 
b(M>k  to  contribute  to  the  utilization 
of  modern  methods  of  measure¬ 
ment?  The  subject  is  quite  broad, 
reaching  into  several  fields  of  speci¬ 
alization.  Can  one  individual 
ma.ster  the  entire  subject  and  still 
find  time  to  write  an  up-to-date 
book  on  it?  If  one  writes  a  book, 
should  it  be  complete,  or  just  more 
complete  than  any  other  in  the 
field?  These  are  unanswerable 
questions ;  we  believe,  however,  that 
engineers  and  scientists  expect 
something  of  their  professional 
ideals  to  be  reflected  in  the  books  on 
which  they  rely. 

Retponsibility  of  Publisher 

The  publisher’s  imprint  carrie.s 
much  the  same  features  of  recogni¬ 
tion  as  a  brand  name.  The  pub¬ 
lisher  of  this  book  is  well  known 
for  the  authoritative  technical 
books  that  he  markets.  The  pub¬ 
lisher  certainly  screens  manu¬ 
scripts  l)efore  printing  them.  On 
what  basis  does  he  screen  them? 
Does  he  assume  that,  becau.se  the 
.  book  market  does  not  readily  satur¬ 
ate,  a  new  book  on  a  particular  sub¬ 
ject  will  sell  about  as  well  as  its 
predecessors  regardless  of  its  con¬ 
tent?  Or  does  he  consider  content 
also? 

We  believe  that  technical  book.s — 
books  u.sed  as  sources  of  informa- 
I  tion — are  unique  among  commercial 
'  commodities.  Except  in  the  trivial 
case  where  the  reader  knows  as 
much  about  a  subject  as  an  author, 
we  read  technical  books  to  learn. 
The  learner  is  in  no  position  to 
judge  the  factuality  of  what  he 
reads!  He  necessarily  reads  with 


■  ORC  EQUIRMtNT  DIVISION 

THE  GEORiiE  ft\  BORii  CORPORATtON 

JANESVILLI  •  WISCONSIN 


A  challenging  answer 
I  to  low  cost,  wide-angle 

high  fidelity  reproduction. 

Diffusicone- 1 2  is  a  newly 
^  engineered  speaker  with 
exclusive  dual  concentric 
cone  design,  which  diffuses 
the  normally  beam-like  high 
frequencies.  Results  in  excep¬ 
tionally  uniform  response  .  .  . 
assures  full  range  reception  over 
the  entire  listening  area. 


Writ,  lodoy  lor  Bulletin  62N73 
—  address  inquiries  to  Desk  65. 
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•  Permanently  Accurate 

•  Practically  Indestructible 

•  Faster— Easier  to  use 


•  Automatic  Release 


•  All  Capacities 


(■  inch  tuni*  .  .  ■  in<h 
potnds  .  .  feftffovnds 

tAllSizetfrar.'  '-MOO 
ft.  Ibs.t 


Auf0ifiotU«  Niflii* 

tp««d  (600-1000 
fwrnt  p«f  mifittt*) 
winding  •!  tmoll 
tnreidol  cnilt 
{Va'*  iniidt  dio.  !• 
3'*  oultida  dia.) 
vting  axtraffialy 
tmall  wirat 
(<l>3t  !•  *43  AWO) 


HARDER 

TOROIDAL 

coil  WINDER 


davalapad  atpaaiolly  far  wta  In 
Naval  Labarafariat  It  availabla  ta 
tha  flatd  far  lha  first  tima.  Cam- 
pact,  aaty  ta  install  and  aparata. 

WRITE  FOR  FULL  DETAILS 

DONALD  C.  HARDER  CO. 

1031  Cbaltworlli  ilvd.,S«fiOtaga7,Caltf. 


TCccceiKccccciic^^ 


Coil  Insurance 

FOR  FAMOUS  PRODUCTS 


0«tf  ISX  •!  th,  torqut  wrenchci 
wttS  in  induitry  ort 


^BtuRtEV/ 

.  TORQUE  WRENCHES 


CONVINIINT.  .  .  dalivarad  coai- 
plaltiv  oiiaabtad  with  dials  tya* 
ehroaisad.  Easily  aioaalad  ia  a  law 
sacoads.  All  dials  a»ay  ba  lochad. 
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Microdial  is  coaiaosad  of  two  eoacaa* 
tricolly  Moaatad  dials  .  .  .  oaa  lor 
covatiat  iacraaaats  of  aach  tara  oad 
tha  othar  lor  eoaattaf  Ivrm.  TKa  ia> 
cranaalal  dial  has  100  aaael  divisioas 
oad  is  otiochad  rifidly  to  tha  shaft  so 
thara  is  ao  bochlash.  Thvs  lha  ccatoct 
pOfitioa  is  iadkotad  to  oa  iadaiad 
occarocy  of  1  port  ia  1000.  Rotariioa 
is  eoatiaaoas  ia  aithar  diractioa.  Thara 
ora  ao  slops  oa  lha  Microdial  ossa  aibly. 


C  OM  PACT,  •  •  Mkrodiol  has  soaia 
O.D.  os  Mkropot .  .  .  raaairas  ao  mora 
paaal  spoca. 


CLIAR  RIADIN6  .  .  .  Forcad  fast- 
raodias  lasb  showad  oaly  1/iOlh  as 
asoay  arrors  with  Mkrodial  opaa  wia- 
dow  os  with  aail  Most  lafibla  dial. 
Tara  covalar  distiataishas  batwaaa  0 
oad  10  lara  raodiafs,  oad  occalarotas 
lo  ovoid  coafasioa  oa  raodiays  aaor 
ialatrol  taras.  Pracisa  raodiafs  ora 
a»oda  Iroia  torfar  dial  with  ataiinaai 
saporatioa  of  fradaotioas  oad  wida 
oafla  visibility. 


MICRODtAL 

TEN  TURN-COUNTING  DIAL 
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\  PAIAMOUNT  Spiral  Wound  PAPIR  TUSIS 
*  Protocf  Coil  Accuracy  and  Stability 

in  Counrfou  Application, 

Years  of  specialized  "know-how"  easily 
enable  PAFIAMOUNT  to  provide  exactly 
the  shape  and  size  tubes  you  need  for  coil 
forms  and  other  uses.  Hi-Dielectric.  Hi- 
Strength.  Kraft,  Fish  Paper,  Red  Rope  or 
any  combination  wound  on  automatic  ma¬ 
chines.  Wide  range  of  stock  arbors.  Special 
tubes  made  to  your  specifications  or  engi¬ 
neered  for  you. 

NIWI  Moisture-Resistant  Sheltac-Bonn 
Kraft  Paper  Tubing.  Heated  shellac  forms 
a  bond  which  prevents  delaminating  under 
moisture  conditions. 


milllllllUIIT  PAPER  TUBE  CORP. 

616  LAFAYITTE  ST.,  FORT  WAYNI,  IND. 

Manti/acliirers  of  Paper  Tubing  for  the  Electrical  Industry 
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confidence  or,  lacking  confidence, 
looks  elsewhere.  Any  basis  for 
screening  technical  manuscripts  ^ 
that  neglects  determining  whether 
they  contain  the  information  at-  | 
tributed  to  them  is,  we  believe,  !  j 
fallacious.  '  1 

A  row  of  reliable  reference  books 
is  an  engineer’s  bread  and  butter;  | 
but  any  engineer  who  foregoes  $10 
worth  of  bread  and  butter  for  this 
book  on  the  strength  of  the  author’s 
and  publisher’s  claims  for  it  is,  in 
our  opinion,  needlessly  cluttering  ' 
up  his  back  closet.  I 

Keaponsibilities  of  Reviewers 

And  what  of  the  responsibilities 
of  reviewers  in  this  chain?  Should 
reviewers  describe  the  contents  of 
books  and  hold  their  counsel,  or 
.should  they,  as  we  have  tried  to  do 
here,  analyze  books  critically?  If 
one  attempts  to  evaluate  a  book,  on 
what  basis  should  he  do  so :  techni¬ 
cal  content,  style,  adequacy  of  illus¬ 
trations,  organization,  index,  ty¬ 
pography?  Even  if  a  technical  re¬ 
viewer  is  objective,  he  may  single 
out  features  of  a  book  that  are  un- 
'  important  to  a  reader  with  a  differ¬ 
ent  interest  in  the  subject. 

I  To  review  a  book,  one  mu.st  read 
(  it  more  carefully  than  he  would 
!  normally.  The  reviewer  must  also 
think  sufficiently  about  the  book  to 
come  up  with  some  concrete  com- 
■  ments,  comments  that  he  must  com¬ 
mit  to  writing.  Why  go  to  all  this 
effort?  Will  the  review,  which  will 
probably  not  be  published  until 
after  the  book  has  been  on  the 
market  for  some  months,  aid  many 
readers  in  their  selection? 

We  believe  that  the  reason  engi¬ 
neers  do  book  reviewing  is  that 
there  is  a  great  stimulation  in  read¬ 
ing  a  factual  and  lucid  pre.sentation 
of  useful  technical  information. 
Having  read  such  a  book,  one 
naturally  wants  to  bring  it  to 
others’  attentions. 

On  the  other  hand,  if  the  book 
seems  inadequate,  one  is  obligated 
to  wade  through  it  page  by  page  to 
be  able  to  thoroughly  document  ad¬ 
verse  critici.sms.  There  is  no  stim¬ 
ulation  to  sustain  one  who  is  con¬ 
fronted  with  such  a  book;  quite  the 
contrary,  one  is  haunted  by  the 
knowledge  that  to  discredit  it  is  to 
court  ill  will. 

We  have  not  read  this  book  in 
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Ponoromic  Sonic  Analyior,  Modol  AF-1 

Automatically  measures  frequency  and  magni* 
tude  of  wave  components  for  high  speed  analy* 
sis  of  vibrations,  harmonica,  noises,  acoustics, 
and  interraodulation  under  static  or  dynamic 
conditions.  Optim$4m  Frettuency  Rttolution 
•  Rang*  40—20.(m  c.p.s. 


High 

Speed 

Spectrum 

Analysis 


rosislors 


Ponoromic  UltrosonicAnolyaer.  Model  S8*7 

Continuously  variable  scanning  width.  200KC  to 
zero,  for  channel  monitoring,  telemetering  and 
investigation  of  ultrasonic  waveform  content. 
Allows  overall  observation  of  wide  bands;  500 
c.p.s.  resolution  for  highly  detailed  examination 
of  selected  narrow  bands. 

2KC-MH)KC,  Linear  Stale 
ImV-^OV  Input  Voltage 


Th^right  choles  for  ACCURACY  i 
. . .  ECONOMY . . .  ond  STABILtTYl 
ia  circuits  whore  wire  wound  re<  ’ 
'sistors  ore  often  times  too  expen¬ 
sive  ond  the  characteristics  of: 
carbon  composition  resistors  ora^ 
not  suitable.  Deposited  carbon 
rosistors  ore  especially  adapted 
to  high  frequency  opplications 
that  require  high  stability  and 
close  tolerance  of  resistance, 
volues.  Manufactured  to  custom- 
^er's  specifications.  For  complete 
data  mail  coupon. 

'CLKCTRA  MFO.  COMPANY 
b  RCSTSrOR  DIVISION 

[2S37  MsOsm  Are.  •  RaesM  Cfty  t,  Me. 
g  KM  15  YIARS  A  MANUTACTURU  OF 
P  PRiCISION  lUCTRiCAL  iOUlFMtNT 


Resolution 
of  Rf  Spectrum 

Panadoptor,  SA-B  •  Ponolizor  SB-t 

Variable  resolution;  variable  scanning  width. 
Synchronous  and  non*synchronous  scanning; 
variable  scanning  rates.  Linear  and  log  Ampli¬ 
tude  scale.  Long  persistence  display.  Three  types 
of  instruments,  maximum  scannnig  widths  of 
200  KC.  1  MC  and  10  MC. 

Resolutions  down  to  100  C.P.S.  atailable 

Write  for  complete 
specitkotions  ond  prices 


Ploaso  sond  Bulletin  EO^Comp! 
on  Dopositod  Corbon  Rosistors. 


NAME 


ADDRESS. 


STATE 
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S/}ec<i^...  ^ 

O'ARSONVAL  PORTABLE 

GALVANOMETERS 


1952  ALLIED  CATALOG 


World’s  Largest  Stocks 

ELECTRONIC  SUPPLIES 
for  INDUSTRY  and 
BROADCAST  STATIONS 


AND  MOVEMENTS 


il'y  desiTobt*  for  Cel 


PACKINGS  AND  MECHANICAL  SEALS 

CRANE  PACKING  COMPANY 

1802  CUYLER  AVE  ,  CHICAGO  13,  ILLINOIS 


One  Complete  Dependable  Source 
for  Everything  in  Electronics 

Simplify  your  purchasing — send  your  consoli¬ 
dated  orders  to  allied— the  single,  complete 
source  for  all  Klectronic  Supplies.  DeiJend  on 
ALLIED  for  the  world’s  largest  stocks  of  special 
tuljes,  parts,  test  instruments, audio  equipment, 
accessories— complete  quality  lines  of  electronic- 
apparatus  Our  expert  Industrial  supply  service 
saves  you  time,  effort  and  money.  Send  today 
for  your  free  copy  of  the  1952  allied  Catalog 
— theonly  comp/e/e,  up-to-date  guide  to  Electronic- 
Supplies  for  Industrial  and  Broadcast  use. 


V/e  Sp»cializ«  in  Electronic 
Equipment  for  Research, 
Development,  Mointenonce 
and  Production  Operations. 


4336  N.  Kne.  Ave  Chic.,.  41,  III.  MhlilEI#  KMVIW  WKI** 

IN  CANADA;  COSSOR  (Canada)  LIMITED  833  W.  Jackson  Blvd.,  Depl.  1 1>J-1,  Chicago  7,  Illinois 
301  Windsor  St.,  Halitos,  N.  S.  _ _ 


TV  Sealing  Machine 


VmON  PRODOCTS 

•  ®  '  •  .  i.TePlOM"  is 

inwlolion,  the  pS 

r  the  hiohest  combine  low 

it  purity  and  P  ,hemicolW-'n« 

and  pockings  T.^’u^oTtEFLON.  “John  Crane 
ictian...yo«  ?eFLOM  . . .  offer  y< 

kings . . .  n>o><Je<‘  proficiency, 

r  ring  design  and  maldmg  P 

Campony’sTEFLO.r’k,>a^*«^-  ^ 

idXnJ  n^ochined  TEFLON  prodv^ 


Machines  for 
Menufocluring 
Incandescent 
Lomps,  Rodie 
end  Elecirenic 
Tubes 


EISIER'S  Electronic  Equip* 
ment  it  especially  Oe* 
signed  and  Built  to  your 
exact  roquireniontt. 
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Current’s  Fauorite  Conductor” 

Provides  Versatile  Quality  for  Mobile  Coniinunication! 


Year  after  year,  hundreds  of  thousands  of  feet  of 
shielded  (connecting  cables  bearing  the  famous 
"Current's-^^avorite  Conductor"  trademark,  find 
their  way  into  the  nation's  best  mobile  radio  and 
telephone  communication  systems. 

Phalo  builds  shielded  cables  that  are  as  versatile 
as  the  systems  they  connect  .  .  .  whatever  the  pur¬ 
pose,  you  couldn't  find  a  better  quality  answer. 
Next  time  specifications  call  for  shielded  communi¬ 
cation  cable,  coll  for  PHALO  and  be  certain! 


Try  Rentier  for  Service-Tested 

''Hard-to-Gef'  Components 


(continiied) 


NIW  BOOKS 


entirety;  between  us  we  have  ob¬ 
tained  a  representative  sampling. 
The  frequent  departure  from  ver¬ 
nacular  EnKlish,  the  scattering  of 
information  on  a  topic  through 
many  portions  of  the  book,  added  to 
the  paucity  of  directly  usable  mate¬ 
rial  on  modern  techniques  make  the 
book  difficult  reading.  We  obvi¬ 
ously  do  not  recommend  it.  But  in 
presenting  this  review  we  have  en¬ 
deavored  to  present  representative 
facts  in  sufficient  detail  to  substan¬ 
tiate  our  conclusions. 

There  is  still  need  for  a  book  that 
bridges  the  gap  between  books 
on  fundamentals  and  instrument 
manufacturers’  catalogs,  a  book 
that  presents  modern  techniques  of 
high-frequency  measurements.  — 
Matthkm  T.  Lebenbaum,  Asts't 
SitperriKinfi  Engineer,  Radar  Sec¬ 
tion.  and  Frank  H.  Rockett,  Jr., 
Engineer.  Airborne  Im^trumentK 
Laboratory  Mineola,  New  York. 


PLUGS  &  CONNECTORS 

BANANA  PIN  TYPES..JAN  SPECIFICATIONS 


Multi-contact  connectors  and  mating  chassis 
counterparts.  Melamine  or  alkyd  insulation; 

B  steel  or  brass  nickel-plated  shells.  Banana 
springs  are  heat  treated  beryllium  copper. 
Unexcelled  low  resistance  contact.  Highest 
quality  . . .  good  for  thousands  of  connects 
and  disconnects. 

Special  Connectors  to  Order — Miniatures; 
water  tight  and  pressure  proof  types  to  JAN 
specifications. 

Rainier  Company  Ltd.  3101  Rryont  St«  Son  FronclKO  lOr  Cdlif. 


THUMBNAIL  REVIEWS 


PIONEERS  IN  ELECTRONICS  AND  PLASTICS 


iHiVblRSMKSr  ADMINISTRATION  OF 
I'MH  COPPER  INDUSTRY  IN  WORLD 
WAR  II.  By  John  W.  Dous^las.  Available 
at  $1.00  from  John  "W.  DouKlas,  Republic 
Foil  &  Metal  Mills  Inc.,  55  TTianfcle  St., 
Danbury,  Conn.,  51  pages,  paper-covered, 
$1.00.  General  study  of  formation  and 
tievelopment  of  War  Production  Board  as 
specifically  related  to  copper,  copper  prod¬ 
ucts  and  finished  articles  made  therefrom. 
Rased  on  notes  made  by  author  while 
chief  of  the  Brass  Mill  Branch  and  assist¬ 
ant  director  of  The  Copp<‘r  Divi.sion  of 
WPR. 


RIRLirmUAl’IIY  OF  TPX'HNICAL  REJ- 
I’OKTS  (Jan.-June  1950).  Office  of  Tech- 
iiit  al  Services  of  V.  S.  Department  of  Com¬ 
merce.  Wa.shington  25,  D.  C..  $1.00. 

Fiireign  and  domestic  technical  reports 
r»M“elved  by  OTS  in  this  period  are  indext^ 
at'cortling  to  subject. 

OPl'OKTl’NlTTKS  IN  TFn.,EVIS10N.  By 
.To  Rin.«on  and  Richard  Pack.  Vocational 
Giiiilarice  Manuals.  Inc,.  45  W.  45  St., 
New  York.  1951.  12j<  pages  paper-covered. 
$1.00  Analyses  of  job  opportunities  In 
all  entertainment,  engineering,  service  and 
business  pha.ses  of  the  television  industry, 
with  appendix  that  Includes  blldlography, 
ll«t  of  television  stations,  NRC  job  inven¬ 
tory  .uid  glos.sary  of  terms.  Tv’pioal  .•salary 
figures  are  given  for  each  job. 

HANDBOOK  OF  POWER  RESISTORS. 
H.  F.  Littlejohn  Jr.  Ward  I>*onarrt  Elec¬ 
tric  Co.,  Mount  Vernon,  N.  Y.,  19.51.  195 
Iiages.  $3.00.  Design,  construction  and 
u.se  of  resistors  capable  of  handling  5 
watts  or  more,  including:  General  Re¬ 
sistor  Considerations:  Materials  for  Re¬ 
sistors;  Types  of  Resistors:  Criteria  for 
S«  lection :  Standard  Types  and  Sizes  of 
Resistors:  Making  of  a  Vltrohm  Resistor; 
Resistor  Standards;  Definitions;  I'seful 
Data  :  Bibliography. 

M  ATirE:MATTCAL  METHODS  IN  ET.I-X'- 
TUICAL  prs^GINEERING.  Myrll  R.  Reed 
and  Georgia  B.  Reed.  Harper  A  Brothers, 
NeW’  York.  1951,  333  pages.  $5.00.  Stream¬ 
lined  essentials  of  mathematical  back- 
gnumd  for  electrical  engineering,  with 
emphasis  on  manipulative  aspects.  Non- 
essential  technlque.s,  subtle  ideas,  theo¬ 
retical  aspects  and  outmoded  treatments 
are  <miltted.  Topics,  examples  and  prob¬ 
lems  are  presented  In  the  language  of  the 
electrical  engineer. 


^  Shielded,  jacketed 
mobile  communicotion  coble 


lided  Assembly 


Manufacturers  of  Thermoplastic  Insulated  Wire,  Coble 
Cord  Sets  and  Tubing  to  Government  SpecHicationc 


Corner  of  Commercial  Street — Worcester,  Moss. 


September,  r95f  —  ELECTRONICS 


BACKTALK 

(continued  from  poge  1S4) 


dustry  in  this  double-barreled  drain 
on  our  technical  resources  by  (1) 
contracting  for  large  numbers  of 
civilians  with  nothing  in  mind  for 
them  to  do,  and  (2)  grabbing  the 
reservists  out  of  industry  where 
they  are  needed  to  produce  the  : 
items  the  services  want. 

Recently  we  were  told  by  a  man¬ 
ufacturer  that  he  was  all  too  glad 
to  modify  a  standard  item  to  an-  , 
other  range  of  frequencies  if  the  ! 
staff  had  time  to  do  it.  They  didn’t,  ; 
as  they  were  really  under-manned, 
and  excessively  busy  with  govern¬ 
ment  contracts. 

This  insatiable  greed  on  the  part  I 
of  the  services  for  technical  man-  j 
power  for  nontechnical  jobs  puts  us  ; 
in  the  same  class  of  nations  as  Kus-  ; 
sia  with  respect  to  indu.strial  I 
efficiency.  I  speak  as  an  interested 
ob.server,  being  an  engineer  who  got  ! 
caught  in  the  grab-bag  reserve  re-  i 
call. 

It  seems  the  mistakes  of  the  last  ! 
war  are  being  repeated.  This  squan-  i 
dering  of  skills  is  bound  to  damage 
industry  and  put  us  on  the  road  to  j 
scientific  suicide.  I  hope  the  con-  : 
certed  efforts  of  all  who  are  inter-  | 
ested  can  focus  the  minds  of  our  j 
leaders  on  the  true  re.sources  of  a 
nation  at  war — one  of  which  is  sci¬ 
entific  supremacy. 

Lieutenant,  , 
A  .1.  c.  s.  ' 

Oversras  \ 


Improved  Sync 

Dear  Sirs: 

The  article  in  your  January  1951 
issue,  “Improved  Vertical  Synchro- 
inzing  System”,  by  Robert  C.  Moses 
of  Sylvania  Electric  Products  Inc. 
was  very  interesting  to  me.  I  have 
been  wondering  for  nearly  four  i 
years  whether  any  American  manu-  ] 
facturer  was  ever  going  to  make  i 
use  of  the  principle  de.scribed.  Now  j 
I  am  wondering  whether  the  lack  of  | 
earlier  American  application  has  j 
been  due  to  overlooking  previous  1 
development  and  publication,  since 
the  article  acknowledges  none.  1 
The  principle  of  vertical  syn¬ 
chronizing  signal  separation  by  dif¬ 
ferentiation  followed  by  preset  clip¬ 
ping  was  described  by  P.  Mandel  of 
Radio-Industrie,  Paris,  in  “Large- 
Screen  Television  Projector”,  (Proe. 


ShOcKpMf 


MOBILE 
RECORDER 

FOR  INDUSTRY  I  SCIENCE 


Telemetering 

Applications 


Geophysical 

Eipiorations 


Ampex 

J1ai,nelic^ape  RECORDERS 

SMMX  ELICTRIC  CORPOUTION 
CItr  ....  CaNtcniia 

j  UiirivalM  If  AUDIO  >  INSTIIUMINTATIOW  Stcorji™ 


Ampex  special* 
izei  io  designing 
and  manufacturing  custom* 
built  recording  equipment  to 
meet  your  requirements.  A  few 
o#  the  many  proven  applica- 
tiont  are  illuMrated. 

PRECISION  />.  PERFORMANCE 


AMPfX 

PtrferiiMiKR  Iwclvdts 

•  STANOAie  MOOflS 
talO.OM  <pi 

•  CIISTOM-aUIlT  MOMIS 


LOW  PIUTTII  MOOCIS 
kit  Him  0.1  *• 

rial  ro-FMiir 

LOW  PIIOUiNCY  Nioecis 

0  fR  S.OOO  cps  (IM  Sfiltai 


SUPER-FLEXIBLE 
COAXIAL  CABLES 


The  Outstanding  Results  of  Over  SO  Years' 
Experience — Now  Available  in  the  United  States. 

The  exceptional  odvontages  of  wires  ond  cables  manufactured  by 
this  warld-famaus  campany  ore  naw  easily  abtainable  by  Amer- 
icon  industry. 


‘HH11 


FAST  DELIVERY  FROM  NEW  YORK  STOCK 


Type  oTlV 
HH59  73 
HH11  75 
HH58  53 
HH5  5T 
HH8  58 


Me>.. 

Nom.  Altenualinn 

Canec.  DBPcrtOOFl.  lunar  Nom.  O.  D. 

MMF  FT  too  300  1000  MC  Cand.  Inch  U  S  Jni  i«. 

S1.S  3.7  6.6  H.9  mew  0*5  RG-59/11  Typa 

*0,5  *.1  3.9  8.0  7  1*6  TC  0.40  RG-11  U  Typa 

*8.5  4.*  7.9  16.0  t*0  0*0  RG  S8/U  Typt 

*8  5  *  6  4.7  9.5  #16  0.33  RG-  5/U  Typa 

*9.5  *.1  4  *  9.0  7-#*1  0.40  RG-  8/U  Typa 


Write  for  Samples  and  Prices  Today! 


COLUMBIA  TICHNICAL  CORPORATION 

J  EAST  37th  STREET,  NEW  YORK  12,  N  Y. 
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NOTHELFER 


WINDING  LABORATORIES 

TRENTON  3.  N.  1 


9  ALBERMARLE  AVE. 


Standard 


BACKTALK 


/RK.  p  1,463,  Dec.  1949),  and  by  J. 
Haantjes  and  F.  Kerkhof  of  N. 
V.  Philips’  Gloeilampenfabrieken, 
Eindhoven,  in  “Home  Projection 
Television,  Part  III  Deflection  Cir¬ 
cuits’’,  Proc.  IRE,  p  408,  March 
1948.  The  latter  paper  was  read  at 
the  IRE  Convention  in  March  1947. 

John  K.  Frieborn 

Providence,  Rhode  Inland 


AN  ECONOMICAL  INVESTMENT  IN 
LONG-LIFE  PERFORMANCE  AND 
EXTREME  ACCURACY.  RUGGED,  FOR 
HEAVY-DUTY  SERVICE:  FLEXIBLE  IN 
APPLICATION. 


Diapliote 

Dear  Sirs: 

I  RECENTLY  Came  across  the  follow¬ 
ing  article  entitled  “Tran.smitting 
Colors  By  Telegraph’’  in  the  May, 
1880,  issue  of  The  Californian.  Be¬ 
cause  of  the  current  interest  in 
color  television,  I  thought  that  you 
might  be  interested  in  reading  it. 

“The  latest  advance  in  the  sci¬ 
ence  of  telegraphy  is  the  construc¬ 
tion  of  a  device  by  which  forms  and 
colors  can  be  sent  by  wire  as  readily 
as  words  and  signs.  The  instru¬ 
ment  consists  of  four  essential 
parts,  namely:  a  receiving  mirror, 
transmitting  wires,  a  galvanic  bat¬ 
tery,  and  a  terminal  or  reproducing 
mirror.  The  receiving  mirror  is 
about  six  by  four  inches  in  area, 
from  which  issue  about  seventy 
small  insulated  wires,  gathered  to¬ 
gether  into  one  about  one  foot  back 
of  the  receiving  mirror.  Just  before 
reaching  the  reproducing  mirror, 
each  little  wire  is  again  separated 
and  connected  with  that  mirror  in 
sections,  as  with  the  first. 

“The  theoretic  action  of  the  in¬ 
strument  appears  to  be  as  follows: 
The  waves  of  light  from  the  object 
to  be  transmitted  fall  on  certain  di¬ 
visions  of  the  mirror,  and  the  light 
and  accompanying  heat  appear  to 
.  produce  momentary  changes,  either 
chemical  or  mechanical,  in  the  amal¬ 
gam  of  the  mirror,  which  consists 
of  a  peculiar  compound  of  selenium 
and  chromium.  These  changes  are 
so  modified  by  the  electric  current 
that  each  little  wire  takes  up  its 
connected  form  and  color  and  trans¬ 
mits  the  same  to  the  end  of  the 
wire,  where  it  is  again  reproduced, 
so  as  to  be  readily  seen  in  the  re¬ 
producing  mirror;  or  it  may  be 
thrown  upon  a  screen  and  thus  en¬ 
larged  for  more  convenient  examin¬ 
ation  or  study.  The  greater  or  less 
distinctness  of  the  transmitted  im- 


Th«  clutch  coil  can  be  connected  directly  in  the  plate  circuit  of 
electronic  tubes.  For  this  use  the  coil  has  a  resistance  of  2000  ohms 
and  requires  50  to  60  milliamperes.  When  ordering  for  this  purpose, 
olwcqfs  specify  120V  DC  clutch  coil.  Write  for  Bulletin  153.  ,  ,, 

^‘Standard  Electric  Time  Co. 

97  Logan  Street  Springfield,  Mass. 
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Model 

Stole 

Divisions 

Totoliies 

- ^ 

Accuracy 

S-100 

1  5  sec 

6000  sec. 

dr.l  sec. 

S-60 

1  5  sec. 

60  min. 

±.1  sec. 

SM-60 

1  100  min 

60  min. 

i.OOS  min. 

S-10 

1  10  sec. 

1 000  sec . 

.02  sec. 

S-6 

1  1  000  min. 

1 0  min. 

It .0002  min. 

S-1 

1  1 00  sec. 

60  sec. 

:t.01  sec. 

MSI 

1  1000  sec. 

.360  sec. 

±.001  sec 

MST-500 

L _ 

1  1000  sec. 

30  sec. 

jt.002  sec. 

-  -  - 

FACTOtr  PRECISION 

Instrument 
REPAIR  and 

Standardizing 


Polarad 


of  proven  quality! 


CltCTROWICS.  INC 


Howard  B.  Jones  Division 


precision  _ 

IABORATOW 

instromsmts 


New  improved  10  cps  to  20  me 

VIDEO  AMPLIFIER 


•  Flat  trequency  response  trom  10  cps 
to  20  me  It  1.5  db. 

•  Uniform  time  delay  of  .02  micro¬ 
seconds. 

•  Gain  of  SO  db. 

•  Frequency  compensated  high  impedonce 
attenuator  calibrated  in  10  db  steps 
from  O-SO. 

a  Fine  attenuator  covers  a  10  db  range. 

•  Phase  Linear  with  frequency  over  entire 
bond. 

•  Extended  low  frequency  response  per¬ 
mits  accurote  analysis  of  television 
signals. 

This  unit  is  designed  for  use  os  on  oscilloscope 
deflection  omplifier  for  the  meosurement  ond 
viewing  of  pulses  of  eitramely  short  durotion 
ond  rise  time,  ond  contoins  the  Video  Ampli¬ 
fier  Unit,  Power  Unit  ond  low-copocity  probe. 


Our  laboratory  is  fully 
equip^  and  technically 
staffed  to  handle  the 
most  complicated  instru¬ 
ments  a^  accessories. 


Certified  Accuracy 


Tube  Checkers;  Vacuum 


Laboratory  Instruments 


Write  Dept.  E-S  ter  cometete  details. 

POLARAD  ELECTRONICS 

CORPORATION 

1 00  Metropolitan  Ave.,  Brooklyn  1 1 ,  N.Y, 


SpecrFicotions 


Input  ImpedAncp:  Pr«b»— 12  miiif  -f  470.000 
Jack — 30  Mmf  +  470.000  ohmt:  Output 
Imp^anee  It  «mf  -f  470.000  ohms  each  tide 
Ruth  pull:  Max.  Input  Voitt  SOO  peak  to  peak 
with  probe:  Max.  Output  Veltt  120  voitt  peak 
te  peak  (pueh-pull):  Power:  IIS  veltt  SO/M 
cpt  AC  Line:  Site  19*4'  x  22*  x  14V. 


ELECTRONICALLY  REGULATED 


LABORATORY 

powIer  supplies 


eonfo'** 


Insulation 


BACKTALK 


(continued) 


The  Accepted  Standard 

He/co 

STRAIN  RELIEF 


Save  time — reduce  costs — increase 
product  life.  Securely  anchor  wires 
to  chassis  without  injury.  Heycos 
absorb  push,  pull  and  torque.  Eleven 
sizes  clock  wire  to  S-10/3  cable. 

Sptcificatiem  Sheet  on  Request 

H  E  Y  M  A  N 
MANUFACTURING  CO. 

KENILWORTH  2,  N.  J. 


UNIVERSAL 


.^/  COLOR  BAR_ 

PATTERN  GENERATOR 


Model  509-AR-l  —  Universal 
Color  Bar  Pattern  Generator 

SEE  front  cover  pictures  and  article  in 
ELECTRONICS  Magazine  August  1951 


This  equipment  is  usable  for  any  past, 
present  or  future  TV  color  system,  since  it 
generates  3  simultaneous  color  signals 
without  noise. 

These  color  signals  may  be  combined 
in  any  manner  desired  for  CBS  —  RCA  — 
Hazeltine  or  any  contemplated  or  pro¬ 
posed  TV  system. 

The  hue,  brightness  and  saturation  of 
the  colors  may  be  varied  over  a  wider 
gamut  than  any  present  printing  process 
known.  This  is  achieved  by  15  controls 
which  allow  independent  settings  of  the 
colors  of  the  bars  produced. 

Any  video  signal  may  be  fed  into  this 
bar  generator  and  color  will  be  mixed 
with  it. 

Levels  independently  adjustable  for 
either  color  or  monochrome. 

This  equipment  is  far  more  economical 
than,  and  will  replace,  a  flying  spot  scan¬ 
ner  for  generating  standard  color  signals. 

Write  for  our  color  catalog 


TELECHROME  incorporated 


86  Merrick  Road,  Amityville,  L.  I.,  N.  Y. 


Phone  AMityvilie  4-4446 


less  proper  proportion  of  the  com¬ 
ponent  parts  of  the  amalgam. 

“This  new  and  interesting  in¬ 
vention  has  been  introduced  to  the 
scientific  world  by  Dr.  H.  E.  Licks, 
of  South  Bethlehem,  Pennsylvania. 
At  the  first  exhibition  of  his  discov¬ 
ery  before  a  body  of  scientific  gen¬ 
tlemen,  various  objects,  such  as  a 
penknife,  an  apple,  a  tradedollar, 
and  so  forth,  were  shown,  and  read¬ 
ily  distinguished  by  all  present, 
both  in  form  and  color,  by  being 
thrown  upon  a  screen.  When  a 
watch  was  held  before  the  mirror 
for  a  space  of  five  minutes,  the  min¬ 
ute-hand  was  distinctly  seen  to 
move.  A  flower  and  a  portion  of  a 
theatre-bill  were  distinctly  trans¬ 
mitted  ;  and  when  the  head  of  a  kit¬ 
ten  was  projected  upon  the  screen, 
the  audience  testified  its  complete 
satisfaction  by  most  hearty  ap¬ 
plause.  The  instrument  is  called  a 
‘diaphote’,  from  the  Greek  dia 
(through),  and  photos  (light). 
Much  may  be  reasonably  expected 
from  the  probable  scientific  and  in¬ 
dustrial  applications  of  this  instru¬ 
ment.  By  the  union  of  the  telephone 
and  the  diaphote  the  possibility  of 
friends,  when  separated  widely,  be¬ 
ing  able  both  to  hear  and  see  each 
other,  as  if  talking  face  to  face, 
may  be  one  of  the  pleasant  anticipa¬ 
tions  of  the  early  future.” 

Sidney  K.  Gally 

Pofiadeno,  Cali/omia 


Correolions 

Dear  Sirs: 

There  are  some  important  errors 
in  your  printing  of  my  article 
“Amplitude  of  Vibration  in  Piezo¬ 
electric  Crystals”  in  the  April  issue 
of  Electronics. 

On  page  206,  line  25,  the  equation 
K.,  R,  =  1/A:  should  read:  XJR, 
-  1,  A-. 

On  page  208,  Table  1,  Eq.  7,  k 
should  have  the  exponent  2. 

On  page  210,  line  15,  of/f\I\' 
should  read:  A///|/|’. 

In  Fig.  1,  the  factor  10  *,  which 
was  connected  originally  with  the 
ordinate  figures  to  the  unit  term  of 
the  ordinate,  was  moved.  In  doing 
so,  the  sign  of  the  exponent  must 
be  changed.  Instead  of  10  ',  it  must 
read  10’.  Otherwise,  the  graph  will 
give  completely  wrong  values.  The 
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same  applies  to  Fig.  2,  where  the 
factor  of  the  unit  term  of  the  ordi¬ 
nate  must  read  10”.  Please  note 
that  the  dimension  of  the  ordinate 
unit  term  in  Fig.  1  (milliampere)  * 
is  also  left  out. 

On  page  214,  in  line  5  and  4  from 
the  bottom,  it  must  be  read: 
(f  —  —  ft),  in.stead  of 

(/  -  /.)/(/.  -  ft). 

Furthermore  the  following  words 
should  be  inserted  in  page  206,  line 
15  from  the  bottom,  after  “fre¬ 
quency,” 

and  then  is  operated  in  another 
circuit  close  to  its  antiresonant 
frequency.” 

It  would  be  appreciated  very 
much  if  these  corrections  could  be 
published  in  one  of  the  next  issues 
of  Electronics. 

Eduard  A.  Gekbkr 

Corp$  Engi^tering  Lahoratorifs 
Klberon,  Sew  Jerney 


Affiliate  of  GENERAL  CERAMICS  &  STEATITE  CORP 

11 -SB  44lh  DRIVE,  lONC  ISLAND  CITY,  NEW  YORK  •  TEL.  STIllWEll  6-3I91 


SATURABLE 

TRANSFORMERS 

AND 

REAGORS 
60  and  400  (PS 
1  W  to  1  KW 


PACKAGED 
PUSH-PULL 
MAGNETIC 
AMPLIFIERS 
60  and  400  CPS 
and  highcf 


VOLTAGE 

CURRENT 

FREQUENCY 

MOTOR 

SPEED 

REGULATORS 


AMPLIFIERS  AND  COMPONENTS  FOR 

AIRCRAFT  •  GUIDED  MISSILES  •  ARMAMENT  •  NAVAL 
INSTALLATIONS  •  ATOMIC  ENERGY  •  INDUSTRIAL 
CONTROL  •  RADAR  INSTALLATIONS  •  TEST  EQUIPMENT 

Write  to  Us  for  Engineering  Proposals  on  Your  Specialized  Requirements 


EIrctronics  Quiz 

This  Month’s  quiz  problem  is  sub¬ 
mitted  by  J.  E.  Eckert  of  the  KCA 
Laboratories  Division  at  Princeton, 
New’  .Tersey.  For  his  problem. 
Eckert  will  receive  our  check  for 
$5.00,  as  will  all  other  contributors 
whose  quiz  problems  are  used  in 
this  department. 

Consider  a  plurality  of  1- 
ohm  resi.stors  connected  in 
square  fashion  as  shown  in 
the  diagram  and  extending  out 


FREQUENCY  AND  TIME  MEASUREMENH 

ACCURATELY  .  .  .  CONVENIENTLY! 


ANY  FACTO! 
MAY  !E 
MCASUtED 
FO!  FIXED 
VALUE  OF 
THE  OTHE! 


Universal  6-in-One 

MEGACYCUE 

FREQUENCY-TIME 


Now,  the  Potter  Inetrumeot 
Company  offers  all  in  or»e 
equipment,  the  features  here* 
tofore  available  only  in 
separate  countinf  systems. 
Two  complete  countinf  chan¬ 
nels,  a  100  kc  crystal  oscillator 
time  base  and  unique  fating 
circuits  are  combined  to  pro¬ 
vide  the  new  FREQUENCY¬ 
TIME  COUNTER. 


to  infinity  in  a  single  plane 
only.  Upon  looking  into  the 
mesh  across  any  one  of  the  1- 
ohm  resistors,  what  will  be 
the  impedance  seen? 

The  answer  to  this  problem  will 
be  published  in  next  month’s  issue. 


Pleate  address  inquiries  to  Dept.  OU 


N  POTTER  INSTRUMENT  C'OMPANY 
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J  COUNTER 

FREQUENa 

MUSUREMENTS 

0  lo  1  »<  rongt  by  cowMPing  eyelet 
pet  pte  leleeted  ttme  et  by  meot- 
wtmg  lime  pet  pte  letected  cewni 
Accwocy  0.001%  mMumvm 

TIME  INTERVAL 
MEASUREMENTS 

0  to  lO  leceedt  2  10  aiicto- 
tee  ends. 

FREQUENO 

RATIO  MEASUREMENTS 

ietio  of  two  eatetwol  fteqvenciet 

COM  be  meotwfed 

SKONDARY  FREQUENCY 

100  he  etyttol  oteileMot  — ith  di¬ 
vided  fteoweneiet  ovotloble  at  10 

1  ke  oed  100,  10.  1  ept 

TOTALIZING  COUNTER 

Sta  deeodet.  pwltet  0  to  1  me 
tine  wove  10  ept  to  1  me 

DIREG  RPM  READING 
TACHOMETER 

eownt  pet  revoiwtioti  photoeleeitK 
d'te  genetotof  on  eeevroey  of  ±  1 
rpm  It  obtoined 

»>IU 


^JAanufacturen  oi 


ELECTRONIC  AND  ELECTRICAL  APPLIANCES  •  ELI.CTRONIC  PROTim  PES 

Brubaker  Manufacturing  Company 

9131  Exposition  Drive  •  Los  Angeles  34,  California  •  TExas  0-3313 


SUB-CONTRACTING 

MILITARY  and  COMMERCIAL 

rtctivtn  —  tut  eaulpiawt 
traxsnittars  —  CMtrcls 
•nb-anMiMiM 

TELETRONICS  LABORATORY.  INC. 
WMtbary,  L.  I.,  N.  Y„  Wattbafy  7-l02t 


FINE  RIBBONS 
OF 

TUNGSTEN  and  Molybdenum 
Quality  and  accuracy  la  our  fabrica¬ 
tion  of  Tungitan  A  Molybdaniun  Rib- 
bou  bora  cnoractarixad  our  aarvica  to 
tba  Qactronic  industry. 

A  A€¥9lopm9nt  of 


FOR  MAINTENANCE  OF  MOBILE 
COMMUNICATIONS  SYSTEMS 
MICROMETER 
FREQUENCY 
METER 


^  MO  DIN 
LATION  METER 
LAMPKIN  LABORATORIES.  INC. 

Brod«nton«  Florida 


iH.  CROSS  Co. 


Maybe  Industry  doesn’t  maintain 
show  windows  on  Fifth  Avenue  or 
State  Street  or  Wilshlre  Boulevard 


- EL-TRONICS,  INC. - , 

Reseorch,  development,  and  manufacture 
of  electronic  equipment— o  single  model 
to  large  quantities. 

Writ*  Today  far  Fraa  Rasuma  af  Our  Plaat  Facllltlas 
Spociofisfs  in  Gnignr-MuUtr  nquipmnnt 
2847-t7  N.  Howard  Rt-PRIla.  33,^.GArftald  S.202d 


COILS  WOUND 

TO  MEET  ANY  REQUIREMENT 
Sand  UE  your  ipaciflcationB  far  quotatloUa 
INDUSTRIAL  SPECIALTIES 
CORPORATION 

323  Atlantic  Ava.,  BraaUyn  2,  N.  Y. 

UUtar  S-(HM 


Complete  Equipment  for: 

for  'a  »0  250  KVA 
WORKING  EQUIP  VENT 
o'3d  SfortdOfd  Types 
orofocf  vjrtng  Eau<pmcr»» 
lOcrfOCt  wring  Equipment 
NEON  SIGN  makers  equipment 
twECTRCNir  equipment  Vocoum  Pumps  etc 
v’.ET  G^ASS  SL'CING  and  Cutting  mocn-ncs  for  UoDoroforv  use 
lISLIR  ENGiNEERiNGCO  .  Inc  7SlSo  !  3th  St  ,  Nework  3,  N  J 


SPOT  WELDERS  E>c»rtc 
television  TcBE  GwASS 
transformers.  Spcooi 
inCanOEKEnT  ^amP  M( 
fvcORESCENT 


like  America’s  great  department 
^res.  But  your  industry  has 
a'  mighty  effective  show  window . .  • 
and  tfii*  is  it . . .  this  magazine. 

In  these  advertising  pagea 
alert  manufacturers  show  their 
wares.  Here  you  will  find 
up-to-the-minute  news  about 
products  and  services  designed  t» 
help  you  do  your  job  better, 
quicker,  and  cheaper. 

To  well-informed  about  the 
latest  developments  in  your 
busmecf,  your  industry . 
and  to  stay  well-informed . . » 
read  all  the  odt  too. 


use  this 

CONTACTS 

SECTION 

to 

•  PROMOTE  NEW  USES 

•  PROMOTE  NEW  USERS 

•  GET  NEW  SALES  OUTLETS 

•  REACH  ALL  BUYING  INFLUENCES 

•  EFFECTIVELY  **  ECONOMICAUY 


McGRAW-HILL 

PUBLICATIONS 
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Professional  Services 


AMERICAN  SPEEOLIGHT  CORP. 

(AFFIUATED  WITH  J.  fi.  SALTZMAN,  INC.) 
HA&aT  U  PAilKER.  FHE81DENT  iP4 
('HU.r  KNOINilER 

SpmUUM  ta  Flub  and  ElartraiilA  EqulpMSt 
for  rhotocrapbF 

Coo0Ulutioo--DeT«k)giMRi — OulfD  and 
blanufactura 

liPxlnttoD  Amiua  York  IT.  N.  Y 

WHEN 

TIME 

IS 

SHORT  .... 

put  tha  solution  oi  youz  pioblams  up 
to  a  ipaciolUad  Consultant  whoa*  pro- 
iaasional  card  oppaors  on  this  paga. 

His  broad  axperianca  may  aora  you 
months  oi  co^y  azparimantation. 

ELECTRONICS 

330  W«t  42ad  St.,  New  Yoti  18,  N.  Y. 

ALBERT  PREISMAN 

Consulting  Engineer 

Telovlelon,  Pulse  tVAalauea.  Video 

Ampllflere.  Phasing  Networks. 

Industrial  Apcdlaneea 

AAliated  with 

MANAGEMCrr-TRAININU  ASSOCIATES 
3508-14th  St..  N.W.  Waahlnron  16.  D.  C 

CROSBY  LABORATORIES,  INC. 

Murray  G.  Crosby  6  Staff 

Radio- Oaeiroate  ftigtaurtag. 

RMrarcA  A  Dofotopmont 

Fll,  ronauBtratloM.  TV 

TW  KqulpMBS 

OSroi.  laboratory  A  Modal  Shop  at: 

IM  Urrrirka  Rd..  IflMola.  N.  T. 

Oar(l*«  City  7-OSt4 

JOSEPH  RACKER  COMPANY 

Radar  Consultants  &  Editors 

Technical  Manuals 

Kesearch  and  Derclc^ent 

67  Wvet  44th  Street.  New  York 

Murray  Hill  7-3136 

DUBROW  DEVELOPMENT  CO. 

Design  —  Development  —  Mfr. 

Quality  Qactroole  Bqulpatot 

M7  High  9t.  Burlliiftoo.  N.  J. 

Burllnftoa  S-0449 

R.  W.  HODGSON 

PATENT-INVENTION  RKSEABCTn  A  DBVB/- 
OPMENT  ENGINEER  8PBC1AL12ING 

IN  ELECTRONICS 

Gadget-of-tbe-Montb  Oob  Bldg. 

•400  l^ngton  Ave.,  Hollywood  SS.  (^aUf. 

AU  maU  to  Boi  174.  Bbermaa  Oaka.  Calif. 
GUdetono  MM  BUdson  S-SSll  STaU  4-M18 

SKINNER,  HARLAN  AND  IRELAND,  INC. 
Consulting  Engineers 

Speclallslns  in  Magnetic  Materials  and 

Their  AppHcatlon 

OflVo  and  laboratory  Indianapolis  7.  Indiana 

EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

Consulting  Engineers 

Rraraix'h,  Development  and  Manufacture 
of  Electroolc  an<1  stroboMople  Bqulpment 
Speclallsta  Id  High-Speed  Fbotocrapliy 

160  Brookline  Arecue,  Boston  15.  Ma«. 

HOGAN  LABORATORIES,  INC. 

John  V.  la.  Hogan,  Prm. 

Applied  Research.  Development,  Engineering 
m.  IMP.  BicepUonally  competent  waff. 
Eleetronks,  Optks.  Meebaalsmi.  Famtmlle 
Communleatton,  Elertro-ecnsltlre  recording 
media.  Instrumentation. 

155  Perry  Street.  New  York  14  (Hlelsea  S-Tt55 

ALFRED  W.  SUTTER 

Connulting  Engineer 

CONTRACT  NEGOTIATION  A  RB-NW30TIATION 
RJIClJlUATION  •  TEKUtNATION 
PROCUREMENT  ADMINIRTBATION 

Ml  E.  44Ul8t..N.T.  IT.N.T.  Mum.  HIU 

ELECTRONIC  ENGINEERING 

CO.  of  CALIFORNIA 

Badlo  and  Electronle  Coneoltlng  and 

Design]  Of. 

186  8.  Alrarado  Lea  infrltg 

Dunkirk  1-7S5S  California 

MEASUREMENTS  CORPORATION 
Research  6  Manufacturing  Engineers 

Harry  W.  Hooek  Jerry  B.  Mlnter 

John  M.  van  Beuren 

Bpeelallett  In  the  DeMgn  and 

Development  of  Seetronlo  IVet  Instruments 

Boonron.  N.  J. 

THE  TECHNICAL  ! 

MATERIEL  CORPORATION 

Communications  Consultants 

BmUmt  Ea#iaeer4a# 

General  Oflem  and  Laboratory 

Ill  Spmeer  Plaee,  Mamaroneek.  N.  Y. 

ERCO  RADIO 
LABORATORIES,  INC. 

Ratiio  Communications  Equipment 

bflneerlng  •  Deelin  •  Development  •  Prodnetlon 
Plooeen  In  rreqneooy  Shift  TelecrapA 

Garden  Cltj  •  Loot  Uland  •  New  Tort 

Eugene  Mittelmann,  E.E.,  Ph.D. 

Consulting  Engineer  &  Physicist 

High  Frequency  Heating— Industrial  Eleetronloi 
Applied  PhjAta  and  Metbemeikn 

54t  W.  Waahlngtoo  Btvd.  ClUeago  6.  HI. 

State  1-Mll 

TELECHROME,  INC. 

Electronic  Design  Specialists 
(X)LOB  TELEVISION  EQUIPMENT 

Flying  Spot  Scnansre.  Coloe  SynUuelaere.  Keyeri. 
Monitors.  OaeUlooeepm  and  Bolated  Apparatua 

J.  R.  Popklo-fnarman,  Prm,  4  Ch.  Bmgr. 

M  Marrlek  Rd.  AmltyvlUo.  L.  L.  N.  Y. 

GEORGE  H.  FATHAUER 

Development  and  Deslfn 

of  FM,  TV,  VHF  Communloadoas  Equlpmmrt 
Complete  Laboratory  and  Model  Shop  FacUttleg 

4005  E.  Michigan  8t.  Telephone 

Indian Mwlle  1,  Indiana  Bln^stona  ISO 

NIAGARA  ELECTRON  UBORATORIES 

CONBUDTATION  -  DESIGN  •  CONHTRUCnON 
MFQ.  THE  TREBMOCAP  RELAY 

Specialising  in  eolutlon  of  problems  of  aleetrenle 
and  electro-phyeloal  Instrumentation  for  the  le- 
•aareb  or  analytical  laboratory-  Industrial  plant 
problems  also  Invited. 

Andover,  New  York  Cbble  Addrem:  NIATRONLAB 

FREDERICK  P.  WARRICK 

Engineering  Consultant 

Development  A  Manufacture  of  HIM  Speed 
Moving  Film  Cameras  for  OselUogymphy  A 
Strohoacoplo  Photography. 

16M  GraeAeld  Bead  Birmingham,  Mlohlpan 

HERMAN  LEWIS  GORDON 

Registered  Patent  AtUrney 

Patent  Investigatlong  and  Optnlone 

Warner  BoUdlng.  Washington  4.  D.  C. 

NAtlenal  M»7 

PHYSICAL  RESEARCH  ASSOCIATES 

CewsetHn#  P5ps4e«ele  4  Beptosers 

Arthur  M.  VlgUaate.  Director 
n  mil  rob.  Dovelopment.  DeMgn  and  Maoufaoture 
of  Deteetlon  and  Recording  Syetema.  IndastrlaJ 
and  AnaMoal  eleetro-  phyeloal  InsluimmiiHun. 
Dynamic  Condenser  Elaetromstsra. 

#1  Asureloe  Drive  MaUbn,  CMlf. 

MaUbn  5444 

WHEELER  LABORATORIES,  INC. 

Radio  and  Meetmnlm 

Oonsnltlni  Bmmrch— DevelnpmH 

B-r  Cbwulto-IJnm  Antennae 

Mowowave  Gomponenta— Tmt  Equlpml 

Harold  A.  WbeMsr  and  Tnglnserlng  SUE 

Orem  Neeh.  N.  Y.  Orent  Neoh  f-TM6 

HANSON.GORRILL-BRIAN  INC. 

Products  &  Mfg,  Development 
KLKTRICAL  -  lOJDCTROKIC 
HTDBAUUC  •  MBCHANICAL 

One  rvittammi  HUl  (Ben  Cum.  N.  T. 

(Ben  Oova  4*lMt 

PICKARD  AND  BURNS,  INC. 

Consulting  Electronic  Engineers 

Analmls  and  Rvalnatlon 
of  Radio  Syeumi 

Reaearcta.  Development  A  Deeign 
of  Sperta)  Eleeiroalc  Equipment 

146  Highland  Ave..  Needham  M.  Mam 

YARDNEY  LABORATORIES,  INC. 

Research  •  Design  •  Developmetu 
■wtm  cun'  OMMnun  at  tuarm 

lAi  OlMabm  Bum.  W(NtA-l->634.  M.  M 

New  York  T.  N.  Y. 
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Searchlight  Section 

CMPlOYMENT  •  lUSINESS  •  OPPORTUNITIES  •  EQUIPMENT— USED  or  RESALE 


UNOlSTLAflD  «Arf 

$1.50  a  lint,  minimum  3  lines.  To  fiQurt  od* 
payment  count  5  ovtro^t  words  os  o  Iim. 
POSITION  WANTED  &  INDIVIDUAL  SELL¬ 
ING  OPfOiTUNiTY  undisplOTtd  odvtrtisiiig 
roto  ii  ono-liolt  of  oOovt  rott«  poyobit  in 
odvonct. 

PROPOSALS  $1.50  a  lint  on  insertion. 


iNtORMATlON; 

■OX  NUMBERS  count  1  line  eddittenol  in  un- 
dtsploved  ods. 

DISCOUNT  10%  if  full  poyment  is  nMde 
in  odvonce  for  four  consecutive  insertiont  of 
nndisployod  ods  (not  including  proposols). 
EQUIPMENT  WANTED  OR  FOR  SALE  Advortiso- 
ments  occoptoblo  only  in  Displayed  Stylo. 


OlSPLAyiO— 4ATt  PER  INCM 
The  odvertising  rote  is  $14.00  per  inch  for  oil 
odvortising  oppooring  on  other  thon  o  con- 
troct  bosis.  Cmitroct  rotes  quoted  on  request. 

AN  ADVERTISING  INCH  is  meosored  %  ioch 
verticolty  on  one  column,  3  coluoins — 30  incboi 

lUCT. 


NfW  ADVERTISIMCNTS  reeelred  at  the  N.  Y.  Oltice,  330  W.  41  St..  N.  Y.  It.  by  August  30th  will  appear  in  the  Octaber  issue,  subiect  ta  limitation  ^  ie«c» 
avoilabip.  The  publisher  connot  occept  odvertising  in  the  Seorchlight  Section,  which  lists  the  nomes  of  the  monufocturers  of  resistors,  copocitors,  rheostots, 
ond  potentiometers  or  other  names  designed  to  describe  such  products.  _ 


ftFPf.IKS  I  ttox  Sti.l:  Aildreiig  to  ufficr  nenrest  pou 
SKW  VHkh:  3Stf  U'.  kind  8t.  (t8) 

CHICAGO:  SiO  S.  HU'ktgan  Ave.  ftl) 

8AS  FRAKCltiCO:  68  Poitt  8t.  (i> 


POSITIONS  VACANT 


ENQINKER,  THOROUGHLY  experienced  In 
mechanisation  and  elimination  of  band  oper¬ 
ations.  Also  with  production  exi»erience  in  mass 
produced,  low  cost  electronic  assemblies,  pre¬ 
ferably  with  direct  experience  in  the  manufac¬ 
ture  of  radio  rotary  switches  or  volunie  con¬ 
trols.  P-1254,  Klectronics. 


ELKCTRONIC  ENGINKKRS  established  man- 
ufaoturer  requires  energetic  and  resourceful 
development  engineers  in  field  of  industrial 
and  electronic  instruments.  Prefer  persons 
with  degree  and  one  to  flve  years  experience  in 
development  of  instruments  and  electronic 
apparatus.  Write  T.  Anderson.  <'harles 
Flngelhard.  Inc.,  850  Passaic  Avenue,  Kast 
Newark,  N.  J. 


FlXF:r*i'TIV’FJ  ENGFNEER  to  co-ordinate  re¬ 
search.  development  and  production  depart¬ 
ments.  Heavy  training  and  experience  in  gas 
discharge  tubes  and  electronic  apparatus, 
business  and  executive  ability  required.  Ex¬ 
cellent  opportunity  with  progressive  estab¬ 
lished  Newark,  N.  J.,  area  manufacturer.  Re¬ 
ply  education,  experience,  etc.,  P-1658,  Elec¬ 
tronics. 


StUING  OPPORTUNITY  OFFtRCD  - 


F'ABRICATOR  OP  signal  corps  and  aircraft 
wire  has  following  territories  open  for  good 
production  salesmen  Cleveland.  Los  Angeles. 
I>etrolt.  Fort  Worth.  SW-1623.  Electronics 


EMPLOYMENT  SERVICE 


SALARIED  PERSONNEL,  I3.000-t25.000.  This 
confidential  service  established  1920,  is  geared 
to  needs  of  high  grade  men  who  seek  a  change 
of  connection  under  conditions  assuring.  If  em¬ 
ployed.  full  protection  to  present  position.  Send 
name  and  address  only  for  details.  Personal 
consultation  invited.  Jtra  Thayer  Jennings, 
Dept.  L,  241  Orange  St..  New  Haven. 


POSITIONS  WANTED 


SUPERVISOR-ENGINEER.  B.S.E.E..  over  9 
years  experience.  In  charge  of  design,  de- 
velopmenjt,  and  construction  of  electronic  test 
equipment  and  consequent  group  supervision 
In  nationally  known  tube,  television  and  radio 
companies.  Methodical  organizer  and  planner. 
PW-162T.  F'lectronlcs. 


TV  ENGINF'ER.  designed  TV  Plx  Reproducer. 

Chief  instructor  5  yr  TV  Camera.  Engineered 
120mc  CAA  Transmitter  3  yr.  PW-1553,  Elec¬ 
tronics.  620  N.  Michigan  Ave..  Chicago  11, 
Illinois. 


GRAD.  E.E  10  years’  exp.  Design.  Develop¬ 
ment.  relays,  electronic  e(|ulpment,  service, 
communications  and  productions.  Unusual 
ability  to  produce.  PW-1634.  Klectronics. 


A  Company  to  Consider 

If  you  are  a  capable  engineer  or  physicist,  hove  considered 
looking  into  opportunities  for  o  greoter  professional  growth 
on  o  challenging  program,  and  prefer  o  smaller  company 
geared  administratively  and  attitude-wise  tor  technicol 
results,  we  would  like  to  heor  from  you. 


MCMAfT 

4415  Rtisterstown  Rd. 
Baltimore  15,  Maryland 


GENERAL  PRECISION  LABORATORY 

NEEDS  SENIOR  ENGINEERS 
IN  THE  FIELDS  OF 

MICROWAVE  SYSTEMS  RESEARCH 
COMPUTER  AND  SERVO  DEVELOPMENT 
MOTION  PICTURE  PROJECTOR  DESIGN 
AND  RELATED  WORK 

and 

ELECTRONIC  FLIGHT  TEST  AND 
TV  FIELD  ENGINEERS 

The  Laboratory  is  located  in  the  heart  of  Westchester  County — a  stimulating  and 
pleasant  rural  area— convenient  to  New  York. 

For  a  position  with  a  progressive  and  expanding  organization  submit  resume  to: 

Personnel  Director,  General  Precision  Laboratory 
63  Bedford  Road,  Pleasantville,  New  York 


POSITIONS  WANTED 

PH  D  AGE  48.  married— experience  research. 

production,  management  In  USA  and  Europe 
eepec.  electronic  componenta — reaietora.  capaci¬ 
tors.  ceramic  to  metal  aeala — and  Insulating 
and  dielectric  ceramic  materials.  Presently  em¬ 
ployed,  excellent  commercial  abilities,  foreign 
languages  and  knowledge  of  current  European 
conditions  seeks  interesting  position  with 
European  branch  of  American  company  pre¬ 
ferably  in  Paris,  France.  PW-1195,  Electronics. 


PATENTS 


Consult  A.  John  Michel, 

Registered  Patent  Att.  specializing  In  Elec¬ 
tronics.  15  Park  Row,  New  York  36,  N.  T. 
Tel.  CO-7-9034. 


Consult:  Z.  H.  Polachek. 

Reg.  Pat.  Attorney,  1234  Broadway.  New 
York  1,  N.  Y. 


EMPLOYED  GRADUATE  Engineer,  age  29.  5 
years  experience  In  circuit  design  of  UHF, 
Transmitting.  Control.  Audio,  and  special  meas¬ 
uring  gear.  Am  Interested  in  position  with 
progressive,  stable  company  with  good  oppor¬ 
tunities  to  offer.  Am  interested  in  new  and 
challenging  work  In  a  congenial  atmosphere 
and  in  a  location  where  the  climate  is  mild  and 
there  is  no  housing  shortage.  PW-1670, 
ELRCTRONirS. 


MANUFACTURERS 

Qualifiod  man  in  Jersey  Shore  area  Is 
available  to  represent  manufacturers  of 
electric  and  electronic  equipment  in  locol 
government  agencies.  Address  Representa¬ 
tive,  Box  114,  Seo  Bright,  N.  J. 


WANTED 


ANYTHING  within  reason  that  te  wanted  In 
the  Held  served  by  Electronics,  can  be  quickly 
located  through  bringing  R  to  the  attention  of 
thousands  of  men  whose  Interest  Is  assured  be¬ 
cause  this  ts  the  business  paper  they  read. 
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TV  RECEIVEt  DESIGN  ENGINEERS 
— Progroiliv*  TV  Design  Section 
has  excellent  opportunity  for  highly 
experienced  men  with  proven  obil* 
ity.  Desirable  openings  also  avail* 
able  for  promising  young  engineers. 
We  will  be  pleased  to  discuss 
salories  at  all  levels. 


ELECTRONICS  ENGINEERS -At  all 
salary  and  experience  levels. 

RESEARCH  ON;  Antennae,  Servo¬ 
mechanisms,  Microwave  ccts.  and 
other  phoses  of  communications 
and  navigotion  equipment. 

PRODUCTION  DESIGN  OF:  Military 
and  commerciol  communications 
and  novigatlon  equipment. 

FIELD  ENGINEERS  -  Supervise  in¬ 
stallation  and  maintenance  of  radio 
and  radar  equipment.  Foctory  train¬ 
ing  will  be  given.  Base  salaries 
from  $4200  to  $6900  per  year. 
25%  bonus  for  time  spent  overseas. 
Traveling  and  living  expenses  paid 
by  Bendix.  Insurance  plan. 

TEST  AND  INSPECTION  ENGINEERS 
—  Practical  knowledge  Of  radio, 
radar,  or  TV  manufacturing  proc¬ 
esses.  Good  knowledge  of  radio 
fundamentols  essentiol.  Bose  sal¬ 
aries  from  $3900  to  $5880. 


HNGINEHRING  WITH  A  FUTURE 


RESEARCH  •  DEVELOPMENT  •  DESIGN 

The  continued  and  steady  growth  of  established  research 
and  development  projects  has  opened  a  number  of  unusual 
opportunities  for  outstanding  and  experienced  men. 

ENGINEERS  •  SCIENTISTS  •  PHYSICISTS 

Positions  are  available  in  our  organization  for  qualified 
personnel  in  the  following  fields: 

Circuit  Analysis  Aerodynamics 

Microwaves  Applied  Mathematics 

Analog  Computers  Physics 

Servomechanisms  Flight  Test 

Dynamics  Design 

Openings  exist  at  several  leveLt,  and  inquiries  from  recent 
graduates  ore  also  invited.  Salaries  are  based  on  education, 
^ility,  and  experience.  Liberal  salary,  vacation,  insurance, 
and  retirement  plans  are  yours  if  you  qualify. 

If  you  are  interested  in  a  secure  future  in  these  experimental 
fields,  write  and  give  full  details  to  Mr.  C.  G.  Jones,  Salary 
Personnel  Department, 


TfCHNICAL  WRITERS  -  Knowledge 
of  rodor  fundamentals  or  radio  re¬ 
quired.  Work  (^s«ly  with  engineers 
to  gather  material  for  lnt,truction 
and  maintenonce  manuals.  Bose 
solaries  from  $3400  to  $4300. 


LABORATORY  TECHNICIANS  -  Re¬ 
quire  knowledge  of  radio  fundo- 
mentals  and  skill  in  use  of  meas¬ 
uring  instruments  and  laboratory 
equipment.  Previous  industrial  ex¬ 
perience  essential.  Salories  from 
$262  to  $321  per  month. 


BASE  SALARIES  FOR  ALL  POSI¬ 
TIONS  LISTED  ABOVE  ARE  SUP¬ 
PLEMENTED  BY  UP  TO  30%  FOR 
REGULARLY  SCHEDULED  48-HOUR 
WEEK. 


Akron  15.  Ohio 


Housing  it  no  problem  in  Baltimore. 

Excellent  group  insurance  and 
family  hospitalizotion  plan. 

Attroctive  retirement  plan  for  pro- 
fessionol  personnel. 

Write  for  application: 

Engineering  Personnel  Supervisor 
Oeportmeist  E 

BENDIX  RADIO  DIVISION  of 
Bendix  AvioHon  Corporotion 
BoltImore  4,  Morylond 
TOwson  3200 


ELECTRONIC  ENGINEERS 

SCNIOR  ENGINEERS  ar  RHYSICISTS 
Degree  and  experience  in  Radar, 
Pulse  Circuits,  Digital  or  Analogue 
Computers,  or  Servomechanisms 
JUNIOR  ENGINEERS  and  recent 
graduate  in  EE  or  Physics. 

ELECTRONIC  ENGINEERING  COMPANY 

or  CALIFORNIA 

180  S.  Atvorode  St.  Lot  Awgtlot  4,  CoHf 


SENIOR  DEVELOPMENT:  Extoaeive  oxperi- 
enc#  pulto  circuity,  computorx,  aucloar 
iattrumeats.  Requiroe  loodorthip  quoli- 
tiei,  iaitiotivo,  iageauity. 

New  modera  lab  cud  ploat.  Coaqeaial 
eagiaeeriaq  group  ealoyiag  excelleat  work- 
lag  coaditloas  with  bonutet  cud  other 
beaeiitt. 

Net  m  WOT  baby— conpaay  ia  tlxth  toot, 
qrowlag  steadily — top  lob  security,  uter- 
ested?  Bead  resume  cud  photograph. 

BERKELEY  SCIENTIFIC  CORP. 

P.  0.  Bex  1B26 

2200  Wright  Arc.  Richmond,  Calif. 


ELECTRONICS  — Septemher,  1951 


331 


SEARCHLIGHT  SECTION 


EXPERIENGED 

electronic 

and 

mechanical 

engineers 

Organization  established  in  1942.  Electronic 
research,  development,  and  production  must 
expand  to  meet  long-term,  pre-Korea  commit¬ 
ments.  Openings  in  all  branches  of  electronics, 
including 

RECEIVERS  TRANSMITTERS 
ANTENNAS  RADARS 

RELATED  EQUIPMENT 

Positions  available  for  men  with  at  least  S  yrs  experience 


Write  or  telephone  Howard  J.  Gresens  at 

orne  ^nstrumentA  cJCaLoratoru 

INCORPOkATlD  " 

160  Old  Country  Road,  Mineola  Long  Island,  N.  Y. 

Garden  City  7-6880 


Admiral 

Electronic  Engineers 

Needed  Immediately  for 
Long  Range  Research  Program 

Admiral  Corporation,  one  of  America's  largest  electronic  and 
appliance  manufacturers,  needs  electronic  engineers  for  long 
range  research  program  covering  both  consumer  as  well  as  gov¬ 
ernmental  projects.  Project  and  senior  project  engineers  with 
minimum  of  two  to  five  years'  experience  needed  immediately. 
Top  pay  with  excellent  opportunities  for  advancement.  Send 
resume  of  experience  and  education  to  Engineering  Persoimel 
Manager  .  .  . 

ADMIRAL  CORPORATION 

Dept.  E,  Chicago  47. 


A  CHALLENGE 

to  Outstanding 

ENGINEERS 

PHYSICISTS 

DESIGNERS 

POSITIONS  with  SCOPE  and 
IMAGINATION  NOW  OPEN 

Minimum  Requirements  for 

ENGINEERS  and  PHYSICISTS 

Four  yoart  oxporionco  in  odvcmcod  ro* 
••arch  and  development  on  Radar  Syeteme. 
Computers,  Wave  Guide  and  Antennos, 
Fire  Control,  Moving  Target  Indication, 
Servomechanisms,  Pulse  Te^niques,  Gyro¬ 
scopic  Equipment  and  Related  Fields. 

Minimum  Requirements  for 

DESIGN  ENGINEERS 

Background-experience  in  design  of  Light 
Machinery,  Rador  Systems,  Computers, 
Moving  Target  Indicotors,  Servomechan¬ 
isms,  Gyroscopic  Equipment  and  related 
fields. 

Pieose  send  resume  and 
solary  requirements  fo: 

The  W.  L.  MAXSON 

CORPORATION 

460  W.  34th  St.,  NEW  YORK  1,  N.  Y. 


AC  SPARK  PLUG 
DIVISION 

of 

GENERAL  MOTORS 
CORPORATION 

PRECISION  INSTRUMENT  PLANT 

Positions  now  ovoiloble  for  highest  caliber 
personnel  in  the  field  of  airborne  auto¬ 
matic  electro-mechonicol  control  equip¬ 
ment. 

MECHANICAL  DESIGN  ENGINEERS 
ELECTRONIC  ENGINEERS 
SERVO  ENGINEERS 
JUNIOR  ENGINEERS 

New  and  expanding  division  of  on  estab¬ 
lished  firm  with  20  years  of  successful 
experience  in  the  instrument  field.  Work 
involved  deals  with  the  monufocture  and 
development  of  highly  complex  equipment 
of  the  most  odvonced  type. 

Wrfte  or  Apply 

AC  Spark  Plug  Divition 

GENERAL  MOTORS  CORPORATION 

1925  E.  Konilworth  Ploco 
Milwoukea  2,  Wisconsin 
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Engineers. . . 
Physicists .... 

Chemists . 

Metallurgists. . . . 

A  Reminder 


GENERAL 

ELECTRIC 

Tremendous  material  resources 
. . .  the  stimulation  of  highly  crea¬ 
tive  work  .  .  .  long-range  security 
and  professional  recognition  .  .  . 
these  are  but  a  few  of  the  assets 
General  Electric  offen  you  in  un¬ 
usual  positions  now  available  in: 

Advanced  Development,  Design, 
Field  Service  and 
Technical  Writing. 

If  TOO  •  liacb«lor*«  or  AdroBood 

Oovroo  Id  Eloctricot  or  IfoehoalcDl  Bast* 
Doortnc.  Phfttco.  Ifotollurf j  or  Pb7oioDl 
Cbomlotrr  and  oiporUneo  Im  tbo  Bloe* 
tronleo  iBduotrj,  70a  eaa  oxpoDd  toot 
tralDlof  and  ozporUoco  to  tbo  folloot  Id 
opoDlDfo  Id  eoDDocttoD  with: 

. .  MILITARY  RADIO  &  RADAR 
. .  MOBILE  COMMUNICATION 
. .  MULTIPLEX  MICROWAVE 
COMMUNICATIONS 
. .  ELECTRONIC  COMPONENTS 
. .  TELEVISION,  TUBES 
and  ANTENNAS. 

Please  send  resume  to: 
TEXTHNICAL,  PERSONNEL 
Ea,BCTRONICS  PARK 


ATOMIC  ENERGY  INSTALLATION 

NEEDS 

ELECTRONICS  ENGINEERS 

Two  to  ten  years'  experience  in  research,  design,  development  or  test. 
Patent  history  desirable  but  not  necessary.  A  variety  of  positions  open 
for  men,  with  Bachelor's  or  advanced  degree,  qualified  in  one  or  more 
of  the  following  fields: 


•  RELAYS  •  TELEMETERING 

•  PULSE  CIRCUITS  •  UHF  TECHNICIANS 

e  SERVO-MECHANISMS  e  INSTRUMENTATION 

•  LOW  POWER  APPLICATION  •  QUALITY  CONTROL 

TEST  EQUIPMENT  RELATING  TO  THE  ABOVE 


GENERAL^ELECTRIC 

Syracuse,  New  York 


CAREER 

DRAFTSMEN 

EXPERIENCED  CAREER  DRAFTSMEN  WITH  NO  COLLEGE  DEGRH. 

These  are  PERMANENT  POSITIONS  with  Sandia 
Corporation  in  Albuquerque,  New  Mexico.  Sandia 
Laboratory  is  operated  by  Sandia  Corporation,  a 
subsidiary  of  Western  Electric  Company,  under  con¬ 
tract  with  the  ATOMIC  ENERGY  COMMISSION. 

This  laboratory  offers  good  working  conditions  and 
liberal  employee  benefits,  including  paid  vacations, 
sick  leave,  and  a  retirement  plan. 

Albuqutrqut,  center  ol  a  metropoitton  area  ol  ISOfiOO,  it  located  in  the  Rle  Grande 
Valiev,  one  mile  abore  sea  level.  Thn  “Heart  at  the  Land  of  Inchoniment."  Albofaerfae 
lies  at  the  loot  ol  the  Sandia  Mountains,  whkh  rite  to  11,000  feat.  ClimaH  it  tuner, 
mild  and  dry  the  year  'round. 

^  Moke  AeplicaNen  to: 

PROFESSIONAL  EMPLOYMENT  DIVISION 

SANDIA  CORPORATION 

SANDIA  BASE  ALBUQUERQUE,  NEW  MEXICO 


MANUFACTURER'S 

REPRESENTATIVES 

Many  Territories  Open 

Prominant  Naw  York  alactroDic  moDulac- 
turar  want*  raprasantotivat  now  coDtactinq 
manufaclurart  ond  loboratorias  to  oaU  5" 
wida-bond  biqb-qain  oacilloocopa  ia  tba 
S400  clots. 

Plaota  writa  lull  datoils  ol  linos  now  bcrn- 
dlad,  araa  coaarad  and  otbar  partinant 
facts. 

RW  1625  ELECTRONICS 

330  W.  42nd  St.,  New  York  36,  N.  Y. 


ENGINEER  WANTED 

Must  tborouibl;  DxpprtencTd  In  manufaeturs 
of  eathtNlo  rax  tub»  Cun  mounts.  Kipcutive  type- 
Must  be  able  to  handle  complete  production  of 


State  full  particulars  tn  first  letter. 


Engineers  and  Technicians 

Land-Air,  Inc.,  anqaqad  ia  o  moior  ax- 
paasloD  proqram,  has  Imiaadiata  aad  aaor 
lutura  raquiramants  at  Hollomaa  Air  Forca 
Bosa  (aiciaitT  Alamoqordo.  Naw  Maxico) 
lor  axpart  aolciroaic  aad  optical  aaqiaaars 
ond  tachnicians  to  work  with  cinathaodo- 
Utaa.  spacial  optical  instrumants,  racerdars, 
radors.  talamatars  and  spacial  alactronic 
davicas  os  usad  lor  quidad  missila  taat  In- 
strumantotion.  Work  consists  ol  oparotion, 
mointananea.  daaiqn,  daralopmant  ond 
construction  with  timo  spant  both  in  tba 
laboratory  cmd  on  th#  ranqa. 

Salary  ollar,  basad  on  application  or 
parsonol  intaraiaw,  ora  comnansurata  with 
aducotion,  trainiaq.  axparianca,  position  ra- 
sponsibiUty  and  othar  lactora.  Monthly  sal¬ 
ary  ranqos:  Cnqtnaars — MSO— -$740;  Tacb- 
nicians— S3$0— $410. 

Parsonol  and  lamily  transportotion  raUn- 
bursad,  paid  qroup  insuroaca  aad  othar 
baaaiits.  Writa  lor  opplicotioa  lorm  to: 

LAND-AIR,  INC. 

Holloman  Alt  Force  Baie.  New  Mexico 


POSITIONS  OPEN 

I  Location 

I  KANSAS  CITY,  MO. 

Electronic  &  Mechanical 
Engineers 

ELECTRONIC  ENGINEERS:  Must  have  oonstder- 
shk  development  experimre  In  radio  trsnsalt- 
tlns  and  rerel\ln8  eviuipment.  Abllltr  to  fill 
pENltion  of  Henior  Prufect  Enslneer  a  reQuiatte. 


tronir  or  similar  precise  eiiulpment.  Practical  and 
theoretical  kn«>wle«lse  of  materials,  finishes,  sheet 
nuial.  and  machine  shop  deoten  are  baslo  re¬ 
quirements.  I^Mltlon  Is  one  of  onfwtdermble  rt- 
spoftsibilKy. 

SALARY:  fipen. 

'ITiete  pmltliHiA  are  permanent. 

Write  stailnit  e<lu4*atiooaI  and  profenslonal  hlstnrv 
direct  to. 

Joy  V.  Wilcox,  PrasMant 
WILCOX  ELECTRIC  COMPANY,  INC. 
1400  Chestnut  St.,  Komoa  City  1,  Me. 
Dfptndable  commuMrationM  tinet  t$St 
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Development  Engineers 
for  Electronic  Aircraft  Armament 

ELECTRONIC  INSTRUMENTATION  •  ELECTRONIC  COMPONENTS  • 
SERVOMECHANISMS  •  RADAR  •  ELECTRONIC  PACKAGING  • 
CALIBRATION  -  AND  TESTING  ENGINEERS  FOR  PRODUCTION 

Job  opening!  range  from  recent  graduates  to  Engineers  with  years  of 
experience.  Attractire  employee  benefits  include  group  insurance  ond 
pension  plans;  paid  holidays  and  rocations. 

Send  complete  resume,  listing  salary  requirements  and  availability,  to: 

Technical  Employment  Supervisor,  Station  483-M 

THE  EMERSON  ELECTRIC  MFC.  CO. 

8100  FlorittanI  •  St.  Louis  21,  Missouri 
LEADERS  IN  THE  ELECTRICAL  INDUSTRY  SINCE  1890 


Wanted 


ENGINEERS 

AND 


SCIENTISTS 

Unusual  opportunities  for  outstand¬ 
ing  and  experienced  men. 

These  top  positioiu  invoWe  prelim¬ 
inary  and  production  design  In  ad¬ 
vanced  military  aircraft  and  spe¬ 
cial  weapons,  including  guided 
missiles. 

Immediate  positions  IncIndei 
Electronic  project  engineers 
Electronic  instrumentation  engineers 
Radar  engineers 
Flight  test  engineers 
Stress  engineers 
Aero-  and  thermodynomicists 
Servo-mechanists 

Power  plant  installation  designers 
Structural  designers 
Dectro-mechonical  designers 
Electrical  installation  designers 
Excelient  location  in  Southern  CaJi- 
fomia.  Generous  allowance  for 
travel  expenses. 

Write  today  for  complete  infor¬ 
mation  on  these  essential,  long¬ 
term  positionB.  Please  include 
resume  of  your  experieoce  &  train¬ 
ing.  Address  ingulf  to  Director  of 
Engineering, 

NORTHROP  AIRCRAFT,  INC. 

1009  E.  Breodwey 

HewtherM  (Lm  Angsiss  Csssty)  Celiforsie 


Unusual  opportunities  in 

SOUTHERN  CALIFORNIA 

Senior  men  with  degrees  and  several  years  of  proven  accomplishment  may  achieve 
further  personal  growth  by  working  with  some  of  the  nation's  outstanding  scientists 
in  the  West's  largest  laboratories. 

CHALLENGE  AND  OPPORTUNITY 

for  physicists  and  engineers  in  the  fields  of  electron  tubes,  computers,  precision 
electronics,  solid  state,  system  analysis,  servo-mechanisms,  intricate  mechanisms, 
radar,  guided  missiles,  microwaves. 

HUGHES  LABORATORIES  OFFER 


NEW  AIR-CONDITIONED  BUILDINGS 
WITH  THE  FINEST  MODERN  LABORA¬ 
TORY  FACaiTIES  AND  EQUIPMENT. 
SOLID  LONG  RANGE  PLANS  FOR  A 
CONTINUING  FUTURE. 

INTRIGUING  — VITAL  DEFENSE  PROJ¬ 
ECTS  PLUS  A  STRONG  PROGRAM  FOR 


ADVANCED  DEVELOPMENT  OF  NEW 
PEACETIME  PRODUCTS 

EXCELLENT  EMPLOYEE  BENEFITS 
FREQUENT  SALARY  REVIEWS 

COMPANY  SPONSORED  PROGRAM 
FOR  ADVANCED  EDUCATION 


CAPACITOR 

ENGINEER 

Excellent  opportunity  ior  man 
thoroughly  experienced 
in  the  design 
and  production  of 
small  paper  capacitors. 

Must  be  capable  of  taking 
complete  charge  oi 
Southern  California  plant. 

Salary  open. 

Moving  expenses  paid. 

Telephone  collect  for 
appointment 

Hojikins 

Engineering  Co.,  Inc. 

831  Munssy  Bldg..  Washington,  D.  C. 
Tsl  Rspublic  7975 


AMPLE  GOOD  HOUSING  AVAILABLE 

Send  resume  to 

HUGHES 

RESEARCH  AND  DEVELOPMENT  LABORATORIES 

CULVER  CITY,  CALIF. 
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1 _ 

ELECTRICAL 
ENGINEERS 

(Senior) 

Experienced  in  Design 
and  Development  Work 
in  the  fields  of: 

•  GYROSCOPICS 

•  ANALOG  COMPUTERS 

•  FIRE  CONTROL  SYSTEMS 

•  SERVO  MECHANISMS 

•  INSTRUMENT  DESIGN 

•  CONTROL  CIRCUITS 

or  Experloncod  io: 

•  TECHNICAL  WRITING 

Applicant*  should  boro  BS  or  MS  do- 
qroo  with  o  minimum  oi  3  to  5  yoors' 
Exporienco. 

Succassiul  Applicant*  will  bo  Oiierod 
Good  Starting  Salarie*.  Pormonont  Po¬ 
sition*  with  Opportunity  ior  Advaaco- 
menl  ond  Proiosaional  Growth. 

Roply  hy  sanding 
compiata  rasuma  to 

TECHNICAL  PERSONNEL  OFFICE 

ARMA  CORP. 

254  36th  St.,  Bklyn.  32,  N.  Y. 


ENGINEERS 

PERMANENT  POSITIONS 

ELECTRONIC 

Development  and  Design 

EQUIPMENT  ENGINEERS— Elactroak  — analyze  failure  report*  from  maia- 
tenonce  and  operation  standpoints;  specification  onalysis  for  servkeability.  Experience 
in  instollation  design  for  Military  Electronk  Equipment.  Field  experience  necessary. 
Requires  judgment  and  initiatire. 

JOB  ENGINEERS— eraluate  servkeability  of  guided  missiles  by  test  procedures 
operation;  analyze  operations.  Frequent  contoct  with  field  and  servke  personaol. 
East  and  West  Coast  assignments. 

SERVO  ENGINEERS^— prepare  engineering  design  studies  ond  production  speci¬ 
fications;  review  design  proposals;  establish  test  criteria.  Several  years'  exparianca  in 
design  ond  production  of  servo-mechonisms. 

Electrical  Engineers - design  of  complex  electronic  circuits  for  vorious  opplko- 

tions.  Analysis  ond  design  of  servo-mechanisms.  Several  years'  experience  in  under¬ 
water  ordnance,  with  emphasis  on  design  ond  development  of  sarvo-control  systams. 

All  Rtpiitt  Confideniial 
Please  forword  detailed  resume. 

SILVER  SPRING  LABORATORY 

THE  VITRO  CORP.  OF  AMERICA — Parsonnal  Departmant 
962  Wayne  Avenue  Silver  Spring,  Maryland 


WANTED 

Eii9iA«crB  ond  Physicists  with  educotionol  bock- 
ground  in  mcchonkol,  electrkol,  or  electronic 
engineering,  physics  or  engineering  physics  for 
reseorch  ond  odvonced  development  in  plont 
ond  loborotory  instrumentation,  geophysics, 
physicol  meosurements  ond  industrioT  electron¬ 
ics.  Prefer  men  with  five  to  fifteen  yeors'  ex¬ 
perience  in  experimentol  reseorch.  design  ond 
development  of  instruments,  intricote  mech- 
onisms,  electronic  opporotus,  opticol  equip¬ 
ment,  servomechonisms  and  allied  fields.  Po¬ 
sitions  ore  of  immediate  and  permonent  im- 
portonce  to  our  operotions.  Southwestern  lo¬ 
cution  in  medium-sixed  community;  excellent 
employee  benefits.  PIcose  give  o^.  experi¬ 
ence,  ond  other  quotificotions  in  reply. 

Personnel  Director, 

Reseorch  ond  Development  Dept. 

PHILLIPS  PETROLEUM  COMPANY 
Bortlosville,  Oklohomo 


DonH 

Forget 


the 


Box  Number 


WHE2N  annrerlnf^  the  clanslfled  ad- 
vertlfimentn  In  this  magazine,  don’t 
forget  to  put  the  box  nunriber  on  your 
envelope,  it’s  our  only  means  of  identi¬ 
fying  the  advertisement  you  are  an- 
Fwerlng. 


OPPORTUNITIES  AT  THE  BRUSH  OEVELOPMENT  COMPANY 
FOR  PHYSICISTS  &  ELECTRICAL  ENGINEERS 

Leaders  in  the  Fields  oi: 

Pieso-electric  Crystals  and  Ceramics — 

Electro-acoustics — 

Magnetic  Recording — 

Ultrasonics — 

Industrial  and  Research  Instruments — 

Increased  activities  and  a  highly  promising  future  leads  us  to 
add  to  our  highly  skilled  staii.  Conditions  are  friendly  and  prob¬ 
lems  highly  stimulating  and  the  field  offers  opportunity  for 
expemsion. 

Compensotion,  pension  plans  and  general  personnel  policies  wUl 
make  these  situations  highly  attractive  to  the  most  able  people  in 
the  Reid. 

Write  Vice  President  in  charge  of  Engineering; 

3405  Perkins  Avenue  Cleveland  14,  Ohio 
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SEARCHLIGHT  SECTION 


ELECTRONIC 

ENGINEERS 

AND 

PHYSICISTS 

FOR  RESEARCH  IN 
TELEVISION  ANO  ALLIEO 
FIELOS 

EXCELLENT  OPPORTUNITIES 
FOR  SPECIAUSTS  IN 

•  UHF  CIRCUITS 

•  CATHODE  RAY  TUBE  DESIGN 

•  ELECTRONIC  CIRCUITS 

•  VACUUM  TUBE  TECHNIQUES 

QUALIFIED  APPLICANTS  ARE  INVITED 
TO  WRITE: 

MANAGER.  TECHNICAL  EMPLOYMENT 

WESTINGHOUSE  ELECTRIC  CORP. 

J06  4TH  AVE.,  PITTSBURGH,  PA. 


CORNELL  AERONAUTICAL 
UBORATORY.  INC. 

on  affiliat*  of  Cornell  Universify 

•mplor*  about  700  poepU  on  Tital  roMorcb 
work  in  aU  branchoo  ol  aoronouUcal 
■cionco.  Wo  or#  graduallT  oxpandino  our 
Kiontllic  ■tall,  and  boro  •oTorcl  porma- 
nont  positions  opsn  for: 

ELECTRONICS  ENGINEERS 
PHYSICISTS 

MECHANICAL  ENGINEERS 
AERODYNAMICISTS 
AERONAUTICAL  ENGINEERS 
CHEMICAL  ENGINEERS 


in  such  llsids  as; 

GUIDED  MISSILES 
RADAR  RESEARCH 
BASIC  AND  APPLIED  PHYSICS 
ELECTRONIC  COMPUTERS 
SYSTEMS  ANALYSIS 

AIRCRAFT  PRECISION  INSTRUMENTATION 
WIND  TUNNEL  RESEARCH 
FLIGHT  RESEARCH 
DEVELOPMENT  ENGINEERING 
HEAT  TRANSFER 
THERMODYNAMICS 


[ILCTRONICS  msm 
nw  PHYSICISTS 

Several  engineers  required 
for  development  of  electronic 
circuitry,  electro-mechanical 
devices,  analog  and  digital 
computing  equipment. 

Positions  offer  security  in  a 
laboratory  located  in  desir¬ 
able  residential  area.  Apply 


Minimum  r^quirnmnnt  U  a  B3.  AdTcmcnd 
dngrnnt  ar«  mwn  but  •xpnrinncn  to 

back  UP  th«  dmqt—  is  rsally  bsst  Ws 
poy  Industrial  waqss.  Othsr  tangibU  od- 
▼ontagss  hsrs  (for  •xamplSs  our  soli* 
sponsorod  intomal  rosoorch  policy)  should 
hm  oi  particular  intorost  to  mon  with 
intolUgoncOs  ingoauity*  and  InitiatiTO.  Bond 
us  your  rosumo:  all  iaquirios  aro  strictly 
coafldoatial.  Promising  condidatos  will  bo 
InTitod  to  Bullalo  ior  iatorTiows  at  Lobora* 
tory  oxponso. 

CORNELL  AERONAUTICAL 
LABORATORY,  INC. 

P.  0.  Box  235,  Buffalo  21,  Now  York 


in  writing  and  furnish  infor¬ 
mation  as  to  education  and 
experience. 

JET  PROPULSION  LABORATORY 

California  Institute  ot  Tech. 
4800  Oak  Grove  Drive 
Pasadena  3,  Calif. 


ENGINEERS  • 
•  DESIGNERS 

Ksy  positions  affording  oxcsllont  pro¬ 
motional  opportunitios  lor  graduoto 
•ngmoors  with  sovoral  years  dosign, 
dovslopment  and  product  sxporioncs 
in  tho  following  lislds  as  opplisd  to 
aircraft: 


Servo-Mechanisms 
Electronic  Controls 
Automatic  Pilots 
Electric  Motors 
Service  Engineers 
Design  Checkers 
Electro-Mechonicel 
Design 


Loading  aircraft  oecossorios  maau* 
facturor.  Lorgo  backlog  lor  dovolop* 
mont  and  production.  Located  in 
friendly  residential  city. 

Excellent  security  possibilities  due  to 
current  and  cmticipated  contracts  not 
totally  dependent  on  rearmomont 
program. 

Interviews  arranged  at  Company  ox* 
pente  with  qualifiod  oppliconts. 
Send  experience  resume  to: 


Employment  Manager 


LEAR,  INC. 

110  Ionia,  N.W. 
Grand  Rapids,  Michigan 


WANTED 

ELECTRONIC 
ELECTRONIC 

Southeastern  concern  has  need  of  severol 
good  men  for  work  in  Jacksonville  and 
other  Florida  areas.  1 — Designer,  I — Pro¬ 
duction  Engineer,  5 — Licensed  Marine  Ra¬ 
dio  Technicions.  Apply  giving  full  details 
of  training  and  experience.  Enclose  photo. 

P*t687,  Electronics 
330  W.  42  St..  New  York  18.  N.  T. 

WANTED  mMamm^mssM^BBsaiM 


WANTED 

ELECTRICAL  ENGINEER 

Minimum  3  yours  ontenno  or  microwovs 
plumbing  rosoorch  or  design  experience. 
To  supervise  smotl  laboratory  group. 
Supervisory  experience  not  essontiol. 

Salary  to  $70,000  year 
Rapid  Advancamant  possibilities  —  Wo 
ore  well  established  In  electronics  field 
and  a/e  steadily  expanding  —  Permo- 
nent.  Liberal  employment  benefits. 

DORNE  &  MARGOLIN 

P.  O.  Box  366 

Bethpogo,  Long  Island,  N.  Y. 


WANTED 
Any  quantity 

SCR-284  BC-312 

SCR-522  BC-348 

A)  Surplus,  complete,  brand  new,  un¬ 
used. 

B)  Surplus,  complete,  reconditioned,  ex- 
cellenl.  shape  &  working  order. 

OFFERS:  F.O.B.  New  York  to  be  sub¬ 
mitted  with  detailed  description  oi  con¬ 
dition  &  complete  list  oi  items  compos¬ 
ing  each  unit  to: . 

W-1412,  FJectronics 
330  W.  42nd  St.,  New  York  18.  N.  Y. 


We  Ne«f  your 
Surplus 

Electronic  Equipment 


YVMTD 


WE  PAY  TOP  $$$  FOR; 


RADIO  RECEIVERS 

TRANSMITTERS 

ARC-1 

ARC-} 

ART-13 

CONTROL  BOXES 
INDICATORS 


AN  CONNECTORS 

CLAMPS 

PLUGS 

CORDS 

RELAYS 

TELEPHONE 

MATERIALS 


WE  BUY  ANyTHING! 

i  WRITC.  W/«f  TODAY! 

^  TELL  US  WHAT  YOU  HAVE 

it  W.I4S3.  ElMtroiilos 

330  W.  42nU  8t..  New  York  IS.  N.  T. 


NEED  ART-13;  ARC-1;  ARC-3;  DV-17;  TS-I2 
TS-13;  MN-2i  J  or  K;  BC-342;  BC-312;  1-100 
BC-34(;  BC-011  Hendis  Telkie  (M  any  port) 
BC-7U  A,  AM,  B  or  C;  1-152A  AM.  B  or  C, 
TS-07,-  teletype;  test  or  any  olher  equipment 
Will  tradt.  Writs: 

BOB  SANETT  (W6REX) 

4MB  Dockwsiler,  Los  Angslst,  Celiternla 


WANTED 

Tubes,  Test  ecpiipmenL  Condsnsera,  & 
general  inventories.  Highest  prices  paid. 

W-0044,  Elsetronlcs 
tiO  W.  42nd  St.,  New  York  II,  N.  T. 


(Additional  Wanted  Ads  on  page  368) 
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r.  S.  GOV’T. 
.SVRPLUS 
POWER  RHEOSTATS 


GIJARAIVTEED 


BRAIVD  IVEW 

HIGH  POWER  TR.  MICA 


TYPE  "J" 
POTENTIOMETERS 

;i.50|  TYPi  "JJ"  S2.»S 

— 


Oil  CONDENSERS 


0.|  TYPC  O-S  TVPt  rVPK 

OMl  «EV  tmi  lOKV  Mtl  lOKV 

.0001$  SEV  .0001$  lORV  .0001$  MKV 

.0002  OEV  0002  lAEV  OOOS  tOEV 

.0000  OEV  000247  I2KV  .0004  20EV 

0047  OEV  OOOS  lOEV  OOOU  ISEV 

.00$  OEV  00017$  lOEV  OOOS  MEV 

.01  OEV  0004  SEV  .oor  SOEV 

OSS  SEV  .000$  lOEV  0011  MEV 

.04  lEV  .00007  lOEV  .0024  ISEV 

OSl  l.SEV  .0006$  lOEV  .004  ISEV 

00  l.SEV  .001  6EV  .SO  1.4EV 

.00  ISEV  oos  6EV  .SO  4.EV 

_ .OOS  lEV _ 


MM.  VolCoiM  AvoU. 
.1  S-A-20K 

.2S  2-%^k-iSK 

.S  000-M-8K 
1 

2  400>«)0<1-U-S 

4  600>700-l-liK 

4  400-600-1  HiK 

5  600 

10  600-2 
15  600-lK 

SO  00-VM  3-pta 
100  230-Toe.  S-ph 

3x4  500 

3U  600 
4U  600 
4U  600 
3x10  90-XM 

Spocial  Pricoo 
on  Roquoot 


OTHER  H.V.  MICAS 


l0E*300K-30Et  750K-750R-750K1 

45K-27K-3S00t  MOK-OOOK-SOOK^ 

700K-700K-70IEt 

•  I  ^8*  oeraivirlxor  «lott4 1  4aAf». 


t  Knob  iTDi  xliVt. 


TRANS¬ 

MITTING 

MICAS 


/A  Type  "F"  and  "NIF" 
GLASS  FERRULE 
RESISTORS 

Olimo  WattolObmt  Wattxl  Ohmo  Watto 

1  15  1000  60  6500  40 

2  20  1000  00  6500  120 

2  2  15  1250  20  7500  15 

4  00  1500  20  6000  00 

5  15  1500  50  8200  40 

6  2  15  1600  120  10,000  16 

10  15  1600  40  10,000  40 

15.  50  1800  15  10,000  00 

20  15  2000  15  12,000  15 

20  00  2000  20  12,600  15 

26  .  20  2000  50  12.500  00 

32  00  2000  00  12,500  120 

40  .  00  2000  120  13,000  20 

40.  120  2500  15  15,000  120 

50.  15  2500  20  16.000  M-O-M 

60  .  20  2500  50  16,000  50 

100  15  2675  M  16,000  90 

100  .  50  5000  20  20,000  50 

125  90  5000  50  20,000  120 

150  50  5100  40  25,000  90 

160  20  5100  90  25,000  120 

200  .  50  5150  15  35,001  120 

I  270  20  5150  90  40.000  90 

'  400  20  5300  20  50.000  MFC 

600  40  4000  20  1060.000  120 

630  90  4000  50  300 .60O  MFC 

>800  60  4500  20  500.000  M-OM 

1000  15  6000  40  600K  MFC 

1000  15  5000  60  4  0  M»f  Mn 

1000  20  6000  50  40  0  Mf«  M-O-M 

1000  40  6000  120  100  Mai  MVP 

NOISE  FILTERS 


II  OUU,  «  0001  4  l.M 

11  1200 1  4  .M.945  I  600  4  1.75 

II  112001  9  '.97I.95  I  500l  4  1 1.11 

UG"  ond  "UHF"  CONNECTORS 


SELECTOR 

SWITCHES 

Fola  Fo«  Dack  Tjrpa^Each 
1  It  1  Bak-D/  abtc  .49 

1  21  5  BakHi/4btf  .99 

2  2  1  CerabtC  .59 

2  6  2  Bak-D  xhtc  .49 

2  11  2  Bak>D  ahtf  .75 

5  4  2  Bak-fL'abtf  .59 

5  5  2  Ccr-D  ahtf  .99 

6  11  6  Bak-n  tktf  1.99 

10  5  5  Or<aht«  3.39 

16  2  4  Bak-o.akti  1.39 

Maos  other  typaa  in  acockyF 


31.91  2-400 

2X.93  6-1500 

3x.94i  600 

.944X.955  600 

.3S.99  6-1500 

.11.99  200 

.lx.9  400x50 

3x.l  4-600 

3S.I9  600 

31.3  600 

31.39  4-600 

.31.9  500 

3X.9  4-600 

1.1.99  600 

1.1.1  200 

1.1.9  200 

3il  600  I 

3x19  25 

3x399  9 

3X.99I  600 

3X.95  600 

3s.l  4-600 

31.25  4-600 

31.9  100-600 
.016x05x  0451.06x12/ 

600 

aim  avallakla  CHAN¬ 
NEL  Tyaat.  Staalal 
Piicaa  aa  raaaaat. 


UC-9/U 
UG-U/U 
UG-tJ/U 
UG-I4/U 
iJG-l9^U 
UG-14  U 
CG-15  U 
I  UG-I9/U 
UG-39  U 
UG-39/U 
UG-3IB/V 
UG-33/IJ 
UG-34  U 


i  t  %'2Ut 


UAll/lRT  KF.1-1  SOLAR  F..\-125L 

MALUIRY  KF12-6  EQ  SOLAR  ER  102 
MAU»RT  NTIS-T  SOLAR  EO-101 

SI’RAQin:  3X-91  SOLAR  EF-160 

SPRAOl’E  3X-S1A  SOLAR  KP-IO:? 

SPRAOrK  JX-51R  SOLAR. EF-104 

RPRAOrE  3X-59D  SOLAR  EL-109 

.SOLAR  EA.107  SOLAR  FX-IU 

SOLAR  KA109  SOIjLR  EL-113 

80L.UI  >L4  I2l  SOIjAR  FL  14.  KV104 

SOLAR  EA-141  SfiLAR  FLU.  EV 

LEVER 

SWITCHES 

Over  100  Varieties  in  Stock 
_ of  Mossmon  #4101  Series 


Jana*  ionaa 
Cannactari  BARRICR 
STRIPS 


P-191-14  . 

p-iei-R  . 

S-lil-O-MOO 
8-9M.AB  ... 
5-994-CCT  .. 
P-SM-AB  ... 
P.399-CCT.L 
8.999-FHT  .. 
8-399-AB  ... 
P.3I2.AB  ... 
P-3I2-CCT.L 
P.3I6-FHT  .. 
P-3l9-eB  ... 

p.sts.ccc  .. 

5-319-AB  ... 
S-3II-AB  ... 
P.324.FHT  .. 
P-324. CP  ... 
5-339-AB  ... 
5.404.AB  ... 
P.499-AB  ... 
8-409-CCT  .. 
S-409-CCT  .. 
9.2409-8B  ... 
P-24I2.8B  .. 
8-2412-CCC  . 
5-902. OB  ... 
P-999-CC  ... 
P-9I9-CC  ... 
P-6l2.ee  ... 


•j3  2.H9-V  . 

IS  9-l4#.Y  . . 

*•1  I9.440.%W  .... 

•fj  19-24# . 

*«3  19-249  . 

4.i4l-W  . . 

*1?  4.I4I.94W . 

H  7.|4|.r. . 

'42  It-UI-V  . 

'S  13-141-V  . . 

M  ll-i4|.Y  . 

Jo  2-I42.Y  . 

U  4-192-Y  . 

’41  9-142  . 

*74  5-I59  . 

:m  ^  . 

J4  4-161 . 

.33  1-191  . 

•H  4-*52  . 

;J{  2992  . 

'57  9.9  . 

87  4.149-Y  . 

isf  17-249  aa  21... 
9.94  29-li9-R/L  ... 
5.52  29-t5l-R/L  ... 
Mony  othtr  typas  In  stack 


Lorge  Voriety  Avoiloble 
At  Greot  Savings 


#929-622 

#»29-C 

#929-01 

#929- C9 

«926-ClO 

#»26-C24 


SHOCKMOUNTS 


1%  PRECISION  RESISTORS 

Stondord  Brond 

Ohma  Ohma  Ohma  Ohmi 
500  5910  72K 

I  636  6000  75K 

s'  680  6550  76100 

4  6  733  6800  83700 

9  7  743  7000  90K 

BA  750  7500  tOOK 

946  15K  IlOK 

1000  ITK  115K 

I*  1260  18380  120K 

1260  19600  125K 

1280  20K  t.lOK 

g  1477  20500  136K 

^  1485  2IK  140K 

2000  22K  149K 

07.55  3142  29500  220K 

10  3170  30K  2S5K 

25  2500  32K  360K 

00  2800  33800  347K 

15  3460  37500  590K 

35  5600  58140  600K 

48  5760  50K  7&0K 

50  4280  40600  800K 

86  4600  4ni0  I  0  Mcf. 

00  6000  60K  4  0  Mac. 

70  5294  61K  10  0  MaC- 

00  5470  61450 

60  5600  n>K 


#W2.RL5  (Dot  inua.1  SPOT  to.  .t#  kiAl  I  APY 

Iraf  actuator,  norm,  cl . 59  "  fVIMUEiWI\  I 

125  vae  roUar  pi  untar.  nwm  ■  TERMINAL  BOARDS  RUSH  SWITCH 

cloaed  . . . 59 

i.G.C.  SWirCHETTE  lOa/llSroltaAr  mMIBP  #2001  8.P..  aiaka  aaat.  aaa-L . 52 

rCR-l070-Ci03A3  SI»ST  cloaed..  .69  #2003  S  P.O.T..  aaa-laek . 59 

rCRl070-Cl03E3  8PST  open . 69  ff209iL  5.P.D.T..  lack . 61 

tCRl079-Cl03R3  SPST  ckwad...  .69  9  tarailnal  . 99  #  2004  O.P..  naka  2  nan-L . 54 

tCRl070.Cl23C3  I>I’8T  op/cl...  .99  9  tarailnal  .  1.97  #200IL  O.P..  aiaka  2  lack . 9( 

(Many  attiar  tyaa*  In  itaA)  12  taraiinal  . 2.49  #  2009  O.P.O.T..  nan-laak  . 71 

HUNDREDS  OF  OTHER  ITEMS  AVAILABLE 

Opan  a/a  ta  Rated  Caaearna.  Prkaa  act  FOB  aar  wkM  NYB  and  rakiaat  la  afeanpr  nollaa 


ALEXANDER  MOGULL  CO.,  INC 


161  Washington  St.,  N.  Y.  6,  N.  Y, 
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innoT 

1E50T 


Si.l  MFD  60(hr  $  .S$ 
.15  •  “  .« 


.0  40B4JW.‘)St  42  90 


FULL-WAVE  SELENIUM  RECTIFIER  STACKS 


OIL  CONDENSERS— DC  RATINGS 


FILTER  CHOKES  HI  V  INS 


SEARCHLIGHT  SECTION 


TUBES  !  !  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES  !  ! 


RADIO  HAM  SHACK  Inc. 


lOOOKC  erysul  DT  cut. 

3*  tt  ni)#  ihleld . 

2  ipccd  dlAl  dm«  for  H'  BbAft  r»tlo«  5:1  1  to  1. 
ATC  100  mmf d  air  trlnuDer  ocrowdrlrer  tbalt . . . 

iVntralAb  K50  S  SOMMF  5KV  button  cood . 

25  6  mfd  <#  1000?  coot.  SOOO?  lot . 


Coaxial  rNay  K-101-«PDT— 24?  DC . 

Hot  Of  S3-18P  eoajt-oonncrtor*  tot  abo??.. 
RflSOU  coaxial  cable— T5  ohm 

150'  roll .  III.H  800'  roll . 

800  ofain  twin  lead.  300'  minimum  -per  ft. 
HUma  plate  relay  800  ohm- 81*1  >T  . 


R-HS 


SEARCHLIGHT  SECTION 


WANTED!  WANTED! 

ATTKNTION  ooll««e«.  irbooU.  hAms.  IndoiUUUi  I 
mid  for  surphm  ^lUlpnMOt.  mrtj,  ADd 
tulMB.  wo  Are  eopeclAlly  looklnf  for  toot  equipment 
T8-11.  13.  35.  14/AI*.  15/AP,  14«/rP.  1T3.  174.  175. 
339.  359.  363.  Anj  tTPOA  with  TS  profljL  Writ#,  wtro 
or  oaIL 


WANTED!  WANTED! 

APK  4.  5.  7  AO«1  tuninc  oniu.  ARC-1.  3.  ART-IS. 
.\Tr,  APN-lO,  micnmoTo  mulpment  In  8,  K.  X-bnnd. 
Al’S  l.S,  Al*g-13.  ASP-St.  84.'R-300.  384.  494.  Otft 
iUMlI.  343.  343.  lU'  lOte  tAm  recorder.  Write. 


RADAR— COMMUNICATIONS  AND  TEST  EQUIPMENT 


TS-85/AP  X-bnnd  8lmAl  Generator.  PuUed  And  C.W. 
froq.  rAme.  8400*9600  uc».  This  unit  will  neAfurt 
power  and  fre<iuenry.  I15r  60  3600  rye. 

TB-3'AP  8-hAnd  Krequeory  And  I'ower  Meter.  Port- 
Abie.  RAtterv  operated  Complete  with  all  rablea. 

T8-3S/AP  X  band  fTequeoo  Meter  x 500  9600  mea. 
ContAlna  cryatal  detei'tor  and  indlcatlnf  meter.  Out¬ 
put  to  acope  will  indlrate  pulae  wave  dtape. 

T8*6S/AP  X  band  Echo  Pox.  8400  9600  mea  tuned 


Tf»-368/l^P  ('rvWal  IHo*le  TVd  Set  Cwd  to  cheek 
1N3I.  1N33.  IN33.  etc.  Battery  operated.  Portable 
Comiriete  with  .••pareH. 

TS-80  AP  VoltAfe  IHvlder.  1:10  and  1:100  TAtloa 
Wl<le  band  for  true  ptil'^  '.hape  thjtinit  to  acope 

T810/AI*N  Altimeter  Teat  Set.  Oooii  condition.  Com¬ 
plete  with  rablea  and  dummy  antenna .  $35.00 

T8  13'AP  VSWR.  Tent  8et  for  X-band  Complete 
with  ampUfler.  alotted  Pne.  terminatioo.  adaptom.  Kc. 
In  3  cArrrlng  ca.aeH.  Excellent. 

TS-4S'ArM-3  X-bend  aianal  Renerator.  9400-9600 
MC8  pulsed  A  CW  output.  Caed  to  check  AP84  A 
mmllar  sets. 

T8-S4'AP  X  hand  Power  Meter  CofUdsts  of  power 
measurlnff  circuit.  Horn  antenna,  co-ax  to  ware 
RUide  adaptor.  oonnertlnR  eable  and  probe  Will 
measure  either  ahholtite  or  relative  power.  Nominal 
band  of  usefulneMt  is  approx.  8.S-9.7  K3IC.  Excel- 


Will  measure  power  up  to  500  watts  t^^mplKe. 
TS174/U  Freq  Meter.  Freq  ranae  is  .50  350  mcs. 
HlRh  freq.  rerston  of  BC-331.  Excellent  Condi¬ 
tion  .  $335  00 

TR-16  altimeter  test  set.  I’sed  to  check  rarloua  alti¬ 
meters  or  as  an  accu’-ate  wavemeter.  New. . .  .$29.95 
TS-61/AP  A  hand  F,cho  Box  T^si"c  meter  pmrlded 


•1^- 


•rohe  and  cable.  Verr  Rood  condition.  ..  $149.00 

l-'^'AP  Xa  band  slsnal  Renerator.  ware  meter, 
wattmeter.  Precision  lab  microwave.  Test  set.  Will 
provide  either  milsed  or  CW  output  in  Xa  hand.  In¬ 
put  11.5X  60  800  cn. 

TR  336  AP  used  to  measure  peak  power  ovitput  of 
anr  xmltter  in  the  ranae  of  fOO-inoo  mcs.  Has  pro¬ 
vision  for  oacllloscopic  s'cnst  ohaer»atlon  and  built 
in  calibration.  Part  of  AN  .4 PM  39  Excellent 
TR-H'AP  consists  of  H-ha'»d  slffnsl  Renerator,  freq 
meter,  wattmeter  aod  cables.  Power  Input  Is  115v 
50-3600  eve.  Csed  to  check  various  A-band  radars 
and  heat'nns 

TR-170  ARN-5  XTAE  conteoUed  test  osc.  with  the 
folIowlnR  freq  ran-es:  3.33.6.  333  9.  33.5  0  dependlni 
on  XTAIj  in  use  This  set  Is  ua*d  to  alien  Rl'de  path 
receivers.  Batteries  and  antettna  are  self  contained. 
Excellent  condition. 

OTHER  TEST  SETS 

T«.3T6'AP  TS-194/AP  TR-19APQ5 

TS-IOO/AP  TN-1«9^  TR-93'AP 

TS-103'AP  TR-nO/AP  TR  40/CRV.3 

TB  47/APll  TR-164/AR  TR-348/AP 

AK-AT*R-S  Airborne  X-hsnd  Rearch  and  HoralnR  radar 


tion  . $125.00 

SrR-519  Radar  Altimeter.  500  mcs  eonlpment.  Om- 
plete  with  xmltter.  receiver,  control  box.  power  unit, 
jetton  box  with  all  cables,  racki.  etc.  T^nlt  will 
indicate  altitude  up  to  56.000  ft.  Power  Input  Is 

3Sv  New  condition  . $99  50 

AN-APR-15  R.F.  TTrad  and  Modnlstrtv.  X-band.  Com¬ 
plete  with  all  tubes.  Good  condition .  394  $0 

AK-APA-33  Automatic  Rlenal  Rtrencth  and  flfne  Re- 
enrder  Tnlt  will  scan  a  receiver  thni  Its  ranee  and 
record  all  slcnala  on  electronensittve  napev.  Inptit  1« 
I15v  60-3600  eye,  and  Wv  DC.  Excellent  condi¬ 
tion  . . $179.00 

DYNAMOTORS  AND  POWER  UNITS 


nM-14 
PR-13S 
DM -93 


A.\-AI'H-5  Radar  Rearrh  Receiver.  Freq  raitfe  1000- 
3IU0  mcs.  Will  detect  signaLs  up  to  16.000  mea. 
with  redu('e<l  smsttivlty.  iNuitains  oMillaior  and 
mixer  cavity,  IF  strip,  power  .supplv  Input  60-3600 
eye.  Ii5v.  Excellent  ciNidttlon  ..  $379.00 

T  .*>0  RadioteleRTaph  Transmitter  ix>mp1ete  with  power 
■'Upply  and  all  acceasorleM  with  spares.  Portable. 

New  in  cases . $279  00 

AN  AIT-5  360-1560  mcs,  xmltter  cavity  oscillator 
umIpr  3<*23  lishth<HJse  tube  l*ower  output  36  watts 
Nutse  roiMliilaKNl.  Kxerlirnt  condition.  Complet** 

with  all  tubes .  $149.50 

HK'IM  Radar  Receiver  Indicates.  Frni  195  mce. 
i  It  F  stages.  3  IF  staRvw.  1  video,  etc.  New 

ci.ndltion  . $125.00 

AN  TPS-  -1  RFURPH  RADAR.  'HJis  is  a  pack  port¬ 
able  ground  sran'h  ravlar  for  the  detection  of  air¬ 
craft  up  to  160  miles.  Kangv  ami  aximuth  data  la 
displaved  on  a  7*  P.P.I  and  a  5*’  "X"  scope,  ^le 
set  wa.s  called  the  G  l.'s  radar  because  of  Its  rugged- 
dependabllitv  and  ease  of  servicing.  Completo 


RA-43  ffor  Rr:-494  Beoeiver)  29.M 

ATB  Invevtev 

I2t  llOvAC  ISSwatU  14.9$ 

AN  fTlT  3  Victory  Girl.  I>ual  frequency  emergency 
llfeboa*  xmltter.  Complete  with  xmltter.  kite  hvdro- 
gen  generator,  etc.  New  In  knapsack.  C.A  A 
approved  . fiO.IO 


PHONE  DIG8Y  9-0347 
WRITE  FOR  QUANTITY  PRICES 

Price*  subject  to  ebaeqe  wttbc««t  nettea 
r.O.9..  NVC  minimum  ordce  OtO  08 
aO*b  deeccit  rcqcirwd.  Alt  mevebandica 
quarantccd. 


Min.  .35  Mi. 

Azimuth  Mech.  366* 
AutMnatlc.  360* 

Accuracy.  ■3:36 

Rcanntng  manual  auto- 


Frequency  1074-1096  mea. 


•  R.R  $06  per  see 


1*nwer  Input  1100  W  at 
ll9v  400  cvc.  and  190 
W  at  37y  D.C. 


Very  good  condition 


COMMAND  EQUIPMENT 

ARC-5  274N  OTHERS 

RECEIVERS 

ARA  500.1500KC.  -New . 324.9$ 

R  28/ARC-5  .  29.96 

4V.B  6-9  mcs.  Good .  19.95 

4;i3  200-1T50KO.  '  ' 

.ARR-2  334-358  i 


Power  output  150  K  W.  i  Weight:  1.519  IAm. 
SCR-515  tBr-645)  cxmtalns  xmltter.  receiver,  dyna- 
motor  PE- 101.  control  box.  manual,  etc.  New  318.99 
AN'ri*N-l  ETTIEK.AI  Ground  portable,  beaeno  re¬ 
sponder.  Unit  will  work  into  the  AN/APN  3  trana- 
ponder  for  purposes  of  homing.  C.  W.  communica¬ 
tion  can  also  be  carried  on  between  plane  and  ground. 
Unit  cornea  complete  with  xmltter.  recelTer,  power 
pack,  phones,  etc.  Brand  new  in  knapsack.  AN/ 
APN  3  FXH’IPMENT  CAN  BE  SUPPLIED  ON 
ORDER 

9rR-369  G  Automatlo  Radio  Compase.  Freq.  range 
30«.17,50Kr  Complete  with  Br-43S-0  receiver 
BC  434.  I.P  31,  1-81.  1-83.  nK33.  etc.  Verv 

good  condition  . $129.95 

8rH-3f>6  Frequency  kfodulated  Transceiver.  ?Yeq. 
range  46-48  mcs.  complete  with  18  tubes,  handset 
and  antenna.  Powered  from  aelf  contained  battery 
pack.  Excellent  condition.  Weight  approx.  35  ihs. 

with  battery,  each  . $279  66 

TCS  Marine  Radio  Telei^one  and  Telegraph  Xmltt*ng 
and  Receiving  Eqtiipment.  Freq.  range  1.500-12660 
Ki'.  Consists  of  xmltter.  recelTer.  antenna  loading 
ooll,  remote  control  box.  power  unit,  cables.  Ke. 
Power  Input  Is  13  or  33v  DC.  W«  can  supply  an 
llOv  AC  power  supply  for  stationary  use  at  additional 
cost.  Excellent  condition 

8rR-536  Xm'tter-RecelTer  (handy-talkie).  Freq.  range 
.3895-S.560KC.  Complete  with  eoHa.  tubea,  crystals 


for  455Kr  Input >  (lOOKC  for  5MC  Input)  (3MC  for 
30  mcs  Input).  Power  input  115v  400  eye.  but  can 
he  changed  with  the  a<ldtttOD  of  a  proper  power 

transformer  Excellent  cond'tlon  .  $*75  6o 

10  CM  R  F  package  3700  mcs.  Consists  of  RC-lOO? 
modulator  A  RC  1091  RF  head.  Power  output  ap¬ 
prox  40  KW’.  Complete  with  tubes . $199.90 

RT-39  APT.  5  10  ('M  U1TR  R  F.  head  A  modulator 
Tiow  power  approx  3  KW*  Lighthouse  tube  ree  A 

trans  w  T  R.  tunable.  New . $135  6c 

S<'R-510  »eq.  Modulated  Portable  Transceiver.  Cov- 
ering  range  of  36  0-37  9  mcs  In  86  channels  lOOKC 
apart.  Complete  equipment  consisting  of  Br-636 
transceiver  power  supply  rR-97A.  T-17  mike,  hand¬ 
set.  AN  45  antenna,  battery  operated  or  6  or  I3t 

input.  Excellent  txmdltion  ...  .  $69  9* 

ArR-610  similar  to  M'fl-510  except  for  freq.  range 
which  IS  37  0-38.9  mce.  Excellent  condition.  .$79  99 
AN'APA  II  Pulse  .knalyier  to  work  with  Rearch  Re¬ 
ceiver  for  anatvxis  of  received  pulsed  signals.  PP^ 
pulse  width,  ware  shape,  can  be  displaved  on  an  CR 
tube  Unit  can  also  he  used  as  a  standard  oacilloscope 
for  general  serytclng  work.  Input  la  ll5v-406-36ivi 
cvc  hilt  can  he  chang  mI  with  the  addition  of  a  60  eye. 
transformer.  Very  good  condition. 

R4'R  694  Field  Rad  o  Light  wHsht  vendon  of  RrR  $94 
Fre<).  ranse  is  3.8  6  5  mcs.  Power  output  is  Al-30. 
A3-5:  comes  with  transrelier  BC  1306.  GN-4.5  or  58 
hand  generator,  antenna  system,  mleropbone  headset, 
etc  In  excellent  ixmditlon. 

CY-30  TRC-l  antennas  Freq.  range  70-100  mea.  com¬ 
plete  with  antenna,  poles,  wires,  etc.  In  earrytng 

RCR  533  \'T1F  Airborne  Command  Equipment.  Freq 
range  106  156  mcs.  la  4  chanaeis  recetvar  and 
transmitter,  ('rystal  controlled.  Complete  equip¬ 
ment.  Cooalsts  of  tran*/r«e.  control  box  BC-603, 
dynamotor  PR-94,  AN)04A  antenna,  phigi.  eta. 
Power  Input  with  1*E-94  Is  38y.  Ezcallent  eoi^ltlon. 
We  can  supply  PE-9S  dynamotor  for  13?  Input  at 
additional  com. 


TRANSMITTERS 

T-33  ARC-3  . .  .$  - 

696  A  3-4  mea  Sew . 

Tll'E  O  5  3-7  m.w  New . 

AVT  33  3000-1S.00OKC  complete  w/control  box. 
manual,  etc.  _C.W  or  phone.  14  or  3hv  Input. 


Original  < 


ACCESSORIES 

BC-4.'>6  Modulator.  Good  .  ..  $2.25 

B4’-4'iO  I'ontrol  Box  <3  rec).  Used .  1.29 

IM'  451  Control  Box  txmitter).  Used . 9$ 

BC-442  Relay  Unit  (ANT.),  Uaed .  1.96 

k'lexlble  Shafting  Available 


MISCELLANEOUS  SPECIALS! 


boxes.  Pair  .  $  29.95 

Trailing  Wire  Antenna  Feed  Tube  New .  9.96 

Goniometer  for  8CR-377  Dlrectloa  Finder. 

Excellent  .  39.96 

RL-7  Interphone  Ctmtrol  Box.  New .  1.96 

kT’-l54  BC-34H  Bbork  Mounts .  2.98 

.\N  CRW  Receiver  for  Remote  Control .  5.96 

Bt'-lSOe  Beacon  Receiver  300  400KC.  38v  In 

Excellent  . . .  4.96 

MN-26-Y  Compase  Receiver.  Very  goorl .  24.95 

B^^43.^Q  Compase  Receiver,  S00-1750KC  in  3 

bands.  Exi'eileot  .  39.96 

BC-779  GlhiMm  Girl  500KC.  Oooil  condition  .  3.96 

Br-ini6  Tape  Reevrder  t'omplete.  New.  459.90 

CFI  Unit  with  306KC  Xtal.  New .  14.96 

BC-73.31)  receiver  with  lubes .  29.96 

Br  .339  Transmitter.  Excellent  .  89.96 

<iBG-l  Ronar  complete  with  Hydrrqihone. 

Excellent  .  129.00 

Be  668  automatic  keyer  for  RrB533. ...  9  96 

AN'I04A  Antenna  for  RCR-533.  ax  handle 

.  New  .  ...  3.96 

Bt*-I284  lighthouse  tube  preampllfler.  l6u'el..  $9.96 
ARB  500  nu-s  YAGI  Antenna  Dual  8  Element..  14.96 

Single  5  Element .  8.95 

AN  APA-17  Radar  IHreotloo  Finding  Antenna, 
back  to  back  parabola,  freq.  range  300-1000 
mcs.  Horlsontally  and  vertically  polarized. 

Excellent  .  5#.0$ 

R4'-996  Inteepbone  Ampltfler.  Good .  9.96 

ART-13  Loading  Condensere.  Excel .  4.9$ 

CW-S  I^  coll  A  Crystals  New .  29.8$ 

Cl '  25  Loaiting  Box  for  ART-13 .  49.88 

AR  27'.4RN5  Antennas  Very  got^ .  4.8$ 

RA  1  ARN-1  Part  of  ARN-l.  Very  good .  2.96 

lD-80  APA  17  Indicator.  Excel  .  129.9$ 

RKM-4  Receiving  Central.  Complete  with  all 
Power  Ruppllee.  Carrying  Caae  A  Cablet. 

New  .  326.0$ 

AVR-15  Aircraft  Receiver  Very  good .  19.9$ 

Bi*-913  Receiver  Very  good . 39.95 

BC-800  Xmltter/Recelver.  Verr  good .  39.9$ 

RA  300  FM  Exciter.  (MFG  Tenipool.  New..  32.6$ 

A-S5  Dummy  Antennas.  Very  good .  2.29 

RC-1365  Control  Box.  Good .  $.96 

FL-8  Filter  .  3.95 

FL  5  Filter.  Lees  Cabl<M.  Fair .  2.$5 

3C-16-D  G6AP  Gun  Camera  Computers  irtth  sJi 

Acreea.  In  Carrying  Caae.  Excel .  19.95 

AT-3A/APN  3  Antenna.  Fair  cond .  4.9$ 

Spares  for  ABC-9  A  374/N  APX  1.  ABO-IO. 

We  have  a  large  atock  uf  TR-34A/AP  spares 

CORDS  AND  PLUGS 


CI>-.50>*A  w/8W  14-U  A  3  Cord  Attachmenta  with 

JK  48  Jack  A  PL  68  Plug.  New . 79 

rD-367A  with  PL-55  and  JK.  New .  129 

l»L-53  Plug  New  . 49 

83-168  Adapts.  New . 17 

83-1  HP  CnnDei*tor  New . 6? 

H3-1R  Coax.  Connector.  New  . $9 

8.3-lAP  Angle  t'oax.  Connector.  New .  .2? 

H3-IJ  Fred  Thru.  New  .  I.IO 

83-iF  Feed  T^ru.  New . 1.95 

BC-221  FREQUENCY  METER 

This  la  e  Terrific  Valuel  QUANTITY  IS  LIMITEIF- 
xo  Aral  oome,  Ar«t  served.  They  ere  juai  like  new. 
with  original  calibration  chans.  Ranae  138-90. 600 

KC  with  crystal  check  potnta  In  all  range*,  mmpiete 


$72.50 


RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STREET  .  NEW  YORK,  N.  Y. 
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SEARCHLIGHT  SECTION 


/)  LEADING  SUPPLIER  Of  ELECTRONIC  S  AIRCRAFT  EQUIPMENT 


AC  MOTORS 

S07I«J0  DELCO,  IIS  60  Cy.,  7000  ROM.  *  >  ¥ 
PRICE  $6.$0  EA.*  > 
TELECHRON  SYNCHRONOUS  MOTOR,  Typ«  > 
■3,  110  V,.  60  Cy.,  4  W.,  2  RPM.  > 

PRICE  $S.OO  EA.  >  I, 

TELfCNRON  SYNCHRONOUS  MOTOR,  Typ«  I 
■C,1l0V.60Cy.,6W.,  60RPM.  S 

PRICE  $4.00  EA.;  > 
EASTERN  AIR  DEVICES,  Typ*  J33,  Syncko-  > 
noMi,  IIS  V.,  400  Cy.,  3  6,  0000  RPM.  VC 
PRICE  $1S.OO  EA.,  > 

HAYDON  TIMING  MOTORS 
no  V.,  60  CY. 

TYPE  1600,  2.2  W.,  4/S  RPM.  PRICE  $3.00  EA.<  \ 
TYPE  1600,  2.2  W.,  1/240  RPM.  < » 

PRICE  $3.00  EA.< ,  . 
TYPE  1600,  2.3  W.,  1  RPM.  PRICE  $3.00  EA.'  > ' 
TYPE  1600,  2J  W.,  1-1/S  RPM.  < » 

PRICE  $3.00  EA.'  > 

TYPE  1600,  1.S  W.,  1  RPM.  With  (hitt  ynit  >  | 
•■taMtk  •••••Ing  and  diungaalna  thoft.'  > 
PRICE  $3.7S  EA.  > 
TYPE  1600,  2.2  W.,  1/60  RPM.  » 

PRICE  $3.00  EA.;  > 

SERVO  MOTORS 

CK1,  PIONEER,  2  0.  400  Cy.  PRICE  $10.00  EA.<  ! 
CK2,  PIONEER,  2  6,  400  Cy.  PRICE  $14.00  EA.' 
CK2,  PIONEER,  2  0,  400  Cy.,  with  40:1  ndwc-'  , 
Hon  goat.  PRICE  $1S.S0  EA.< . 

10047-i^  PIONEER,  2  p,  400  Cy.,  with  40:1' 
fodncNM  goat.  PRiCE  $10.00  EA.' . 

MINNEAPOLIS  HONEYWELL  Typo  0,  Port  No.'  , 
esOSAT.  IIS  V.,  400  Cy.,  2  bwilt-in  ro-< , 
docHon  goat,  SO  Ibt.  In  torque.  '  > 

PRICE  $10.00  EA.  > 

,  MINNEAPOLIS  HONEYWELL  AmpllHor  TypoV 
6403,  IIS  V.,  400  Cy.,  Utod  with  abovo  > 
niotof.  PRICE  $10.00  EA,  WITH  TURES;  > 

REMOTE  INDICATING 

COMPASSES  ; 

26  V.,  400  CY. 

I  PIONEER  TYPE  ANS730-2  Indkotor  and!  ' 

>  ANS730-S  Trammittor.  < 

r  PRICE  $40.00  PER  SET< 

r  ROLLSMAN  TYPE  610K-03  Indicator  and  67«-<  ’ 
r  01  TraniniHtof.  PRICE  $1S.OO  PER  SET<  ^ 

;  D  C  MOTORS 

!  OELCO  TYPE  S06«62S  Conitant  Speed,  27  V.!  ' 

>  D.C.,  120  RPM.  PRICE  $1S.OO  EA.< 

>  JOHN  OSTER  TYPE  C-2tP-1,  27  V..  0.7  Ainp.,< 

>  7,000  RPM,  1/100  H.  P.  PRICE  $S.OO  EA.< 

>  JAE6ER  WATCH  CO.  TYPE  44K-2  Contactor: 

>  Motor.  3  to  4.S  V.  Makot  one  contact  por< 

•  tocoiid.  PRICE  $2.S0  EA.' 

>  6ENERAL  ELECTRIC  TYPE  SBA10AJS2C,  27  V.,' 

>  0.6S  Amp.,  14  01.  In  torque,  14S  IIPM.  ' 

>  PRICE  M.SO  EA.' 

'  GENERAL  ELECTRIC  TYPE  SBA10AJ37,  27  W 
’  0.S  auipo.,  t  01.  In.  torque,  2S0  RPM.  ' 

I  PRICE  $6.S0  EA.' 

GENERAL  ELECTRIC  TYPE  SBAIOAJISD,  27  V.,' 
0.7  Ampo.,  110  RPM,  1  oi.  ft.  torque.  ' 

PRICE  $6.S0  EA.' 
BARBER-COLMAN  CONTROL  MOTOR,  Typo' 
AYLC  S001,  27  V.,  0.7  Ampi.,  1  RPM.  Con-' 
taint  2  aa|.  limit  twltchci.  SOO  In.  Iln.' 
torque.  PRICE  $6.S0  EA.' 

WHITE  RODGERS  ELECTRIC  CO.,  Typo  690S' 

No.  3,  12  V.,  1.3  Ampt.,  IVt  RPM,  torque' 
73  In.  Ibt.  PRICE  $l6.S0  EA.; 

RECTIFIER  POWER  SUPPLY  < 

GENCRAL  ELECTRIC  TYPE  6RC146.  Input  230^ 
V.p  40  Cy.«  3  4,  odjuttoblu  Input  tops.  Out«^ 
put  130  Ampi.,  ot  23  V.  O.C.  Continuous^ 
duty.  Siio  44*'  hlghp  23**  wido  ond  17.5*** 
deop.  PRICE  $225.00  EA.^ 


INVERTERS 

WINCHARGER  CORP.  PU-16/AP,  MG7S0. 
Input  24  V.  D.C.,  60  Ampt.  Output  IIS 
V.,  400  Cy.,  I  6,  6.S  Ampt. 

PRICE  $7S.OO  EA. 

HOLTZER  CABOT  TYPE  149F,  Input  24  V.  D.C. 
at  36  Ampt.,  Output  26  V.  at  2S0  V.A.,  400 
Cy.,  and  IIS  V..  400  Cy.,  at  SOO  V.A.,  1  p. 

PRICE  $SS.OO  EA. 
PIONEER  TYPE  12117.  Input  12  V.  D.C.,  Out¬ 
put  26  V.,  400  Cy.  at  6  V.A. 

PRICE  $30.00  EA. 
PIONEER  TYPE  12117.  Input  24  V.  D.C.,  Out- 

>  put  26  V.,  400  Cy.  at  6  V.A. 

‘  PRICE  $30.00  EA. 

;  PIONEER  TYPE  12116-2-A.  Input  24  V.  O.C. 
,  at  S  Ampt.  Output  IIS  V.,  400  Cy.,  1  6 
;  at  4S  wattt.  PRICE  $100.00  EA. 

;  GENERAL  ELECTRIC  TYPE  SD21NJ3A.  Input 
I  24  V.  D.C.  at  3S  Ampt.  Output  IIS  V.,  400 
^  Cy.,  4SS  V.A.,  1  p.  PRICE  $2S.OO  EA. 

f  LELANO  PE  21S.  Input  24  V.  O.C.  at  90  Ampt. 
f  Output  IIS  V.,  400  Cy.,  1  p  at  1.S  K.V.A. 

>  PRICE  $47.S0  EA. 


PIONEER  AUTOSYNS 

TYPE  AY1,  26  V.,  400  Cy.  PRICE  $S.S0  EA. 
TYPE  AYS,  26  V..  400  Cy.  PRICE  $S.S0  EA. 
TYPE  AY14G,  26  V.,  400  Cy.  PRICE  $1S.OO  EA. 
TYPE  AYI4D,  26  V..  400  Cy.  PRICE  $IS.OO  EA. 
TYPE  AYS4D,  26  V,  400  Cy.  PRICE  $10.00  EA. 
TYPE  AY131D  Precision  Autosyn. 

Price  $35.00  EA. 

PIONEER  AUTOSYN  POSITION 
INDICATORS  &  TRANSMITTERS; 

rTYPE  S907-17.  Dial  graduated  0  to  360*.  26; 
r  V..  400  Cy.  PRICE  $2S.OO  EA.. 

h  TYPE  4007w33.  Duel  Diol  ^roduoted  0  to  340*,* 
I  24  V.,  400  Cy.  PRICE  $40.00  EA.] 

^TYPE  4SS0-2-A  Trantmittor,  26  V.,  400  Cy.,‘ 
>  2:1  gear  ratio.  PRICE  $20.00  EA. 


VOLTAGE  REGULATORS  ] 

LELAND  ELECTRIC  CO.  TYPE  B,  Carbon  Pile* 
typo.  Input  21  to  30  V.  D.C.  Rogulotodt 
output  1B.2S  at  S  ampt.  PRICE  $6. SO  EA. 

WESTERN  ELECTRIC  TRANSTAT  VOLTAGE 
REGULATOR  Spec.  No.  V-122BSS,  Load 
K.V.A.  O.S.  Input  IIS  V.,  400  Cy.  Output 
adiustablo  from  92  to  IIS  V. 

PRICE  $10.S0  EA. 


RATE  OR  TACHOMETER 
GENERATORS 

EASTERN  AIR  DEVICES  J36A,  .02  V.  D.C.  po 
RPM.  Moi.  tpood  SOOO  RPM. 

PRICE  $I2.S0  EA 
ELECTRIC  INDICATOR  CO.  TYPE  BOS  RotoHon 
Indicator,  110  V.,  60  Cy.,  1  p. 

PRICE  $14.00  EA 
GENERAL  ELECTRIC  TACHOMETER  GENERA 
TOR  TYPE  ANSS31-1.  Variable  frequency 
3  6  output.  PRICE  $20.00  EA 

GENERAL  ELECTRIC  TACHOMETER  GENERA 
TOR  TYPE  ANSS31-2.  Varloblo  frequency 
3  6  output.  PRICE  $2S.OO  EA 


Write  for  Catalog  NE100  U.  $.  Iiport  LIconio  2140 


T  NECK  ROAD,  GREAT  NECK.  N.  Y. 
Telephone  GReat  Neck  4-1147 
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TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE  1 

TYPE 

PRICE  1 

TYPE 

PRICE 

OA2  ... 

$2.00 

2J32  . 

69.95 

5CP1 

4.95 

323A 

25.00 

724A 

4.95 

876  . 

.90 

OA3  . . 

1.50 

2J36 

105.00 

5CP7A  . 

15.00 

327A 

3.95 

724B 

6.95 

878 . 

1.95 

OA4G.  . 

1.35 

2J38... 

1 7.95 

5D21 . 

27.50 

350A . 

7.95 

725 A 

9.95 

884 . 

1.95 

OB2  . . 

3.00 

2J42... 

...  150.00 

5JP1 . 

27.50 

350B . 

5.95 

726A 

6.95 

885 . 

1.75 

OC3  ... 

1.75 

2J49... 

...  109.00 

5jP2 . 

17.50 

357A . 

27.50 

726B 

56.00 

889R . 

199.50 

OD3  . 

1.50 

2J50.. 

....  69.50 

5JP4 . 

27.50 

368AS 

6.95 

726C.. 

.  69.00 

913 . 

.  1 2.95 

Cl  A . 

4.95 

2J61... 

. . .  75.00 

5LP1 . 

18.95 

371 B . 

1.95 

728AY 

27.00 

914 _ 

.  75.00 

CiB . 

6.95 

2J62  .. 

. . .  75.00 

5LP1A.... 

19.50 

385A . 

4.95 

730 A 

. .  28.95 

931A  .  . .. 

6.95 

1B21 A 

2.75 

2K25. . 

. . .  47.50 

5R4WGY.. 

3.75 

388A . 

2.95 

801  A. 

1.00 

954 . 

.35 

1B22  .. 

3.95 

2K28.. 

. . .  37.50  1 

6C21 . 

29.50 

393 A . 

8.95 

802... 

4.25 

955 . 

.55 

1B23. . . . 

9.95 

2K29. . 

. . .  27.50  ^ 

C6A . 

3.95, 

394 A . 

8.95 

803... 

5.95 

956 . 

.69 

1B24  .. 

17.95 

2K41 . . 

. . .  99.00  , 

C6J . 

7.95 

MX408U 

.75 

804... 

..  13.50 

957 . 

.29 

1B26 . 

2.95 

2K45. . 

...  199.50 

7BP7 . 

7.95 

41 7  A . 

17.95 

805... 

5.95 

958A  .  .. 

.69 

1B27  .... 

19.501 

2V3G. 

...  2.10 

7DP4 . 

10.00 

434A . 

17.95 

806  .. 

. .  25.00 

959 . 

.69 

1B32 . 

4.10' 

3B24.. 

. . .  5.50 

12AP4.... 

55.00! 

446 A . 

1.95 

807... 

1.69 

975A.... 

.  1 7.95 

1B3B  .. 

33.00 

EL3C.. 

. . .  5.95 

15E . 

2.951 

450TH.... 

45.00 

808... 

3.50 

991 . 

.45 

1B42 . 

19.95  , 

3C24. . 

...  1.95 

15R . 

.95 

450TL . 

45.00 

809... 

2.45 

E1148... 

.29 

1B56 . 

49.95 

3C31 . . 

. . .  5.95 

NE16 . 

.45 

464 A . 

9.95 

810... 

..  11.00 

1280 . 

1.95 

1B60 . 

69.95  : 

3C45. . 

...  13.95 

FG17 . 

6.95 

471A . 

2.75 

811... 

3.15 

1611 . 

1.95 

1N21  . .. 

1.35 

3DP1A...  10.95 

RX21 . 

3.95 

527 . 

15.00 

813... 

8.95  , 

1613 . 

1.38 

1N21  A.. 

1.75 

3E29.. 

....  15.50 

35T . 

4.95 

WL530.. . . 

22.50 

814... 

3.95  1 

1616 . 

2.95 

1N21B. .. 

4.25  i 

SN4. . . 

...  5.50 ; 

45  Spcciil . 

.35 

WL531.... 

12.50 

815... 

4.50 ! 

1619 . 

.89 

1N22  ... 

1.75 

4A1  .. 

....  1.751 

RK39 . 

2.95 

700A/D. . 

25.00 

816  .. 

1.45 

1620 . 

5.95 

1N23  ... 

2.00 ! 

4B26. . 

....  6.95! 

VT52 . 

.35 

701 A . 

7.50  i 

829. . . 

9.95 

1622 . 

2.75 

1N23A.. 

3.75] 

4C27.. 

. . .  25.00 

RK72 . 

1.95; 

703 A . 

6.95 

829 A. 

..  11.95 

1624 . 

2.00 

1N23B... 

6.75 

4C28.. 

. . .  35.00 

RK73 . 

1.95 

705 A . 

3.95 

829B. . 

..  15.95 

1625 . 

.45 

1N27.. .. 

5.00! 

4E27.. 

...  17.50 

llMTH... 

9.00 

706AY.. . . 

48.50 

830B.. 

..  11.50 

1629 . 

.69 

1N48  ... 

1.00 

4J25.. 

. ...  199.00 

|FG105. ... 

19.00 

706CY.... 

48.50 

832... 

5.95 

1851 . 

1.85 

1S21 . 

6.95 

4J26. . 

. . .  199.00 

F123A.... 

8.95 

706 A . 

17.95 

832A. 

9.95 

2050 . 

1.85 

2B22 . 

4.95 

4J27.. 

...  199.00 

203A . 

8.95 

707B . 

27.00 

833A. 

. .  49.95 

2051 . 

1.80 

2B26 . 

3.75 

4J30.. 

...  395.00 

1211 . 

.75 

714AY.... 

5.95 

834... 

7.95 

8012.... 

4.25 

2C34.... 

.35 

4J31.. 

. . .  99.00 

i217C . 

18.00 

715A . 

7.95 

836... 

4.95 

8013 . 

2.95 

2C39.... 

32.00 

4J32.. 

. . .  99.00 

242C . 

10.00 

i715B . 

15.00 

837... 

2.95 

801 3A.. 

5.95 

2C40. . . . 

27.00 

4J33.. 

. . .  99.00 

249C . 

4.95 

I715C . 

25.00 

838... 

4.95 

i8014A.. 

.  29.95 

2C43. . . . 

27.00 

,4J37.. 

. . .  99.00 

j  250TI _ 

19.95 

717A . 

1.75 

845... 

5.59 

8020 - 

3.50 

2C44. . . . 

.90 

i4J38.. 

. . .  89.00 

274B . 

3.00 

i718AY/EY 

48.50 

849. . . 

. .  52.50 

8025... 

6.95 

2D21 .... 

1.75 

4J39.. 

. . .  99.00 

304TH.... 

15.00 

719A . 

29.50 

1  851... 

. .  80.50 

9001 _ 

1.75 

2E22 . 

3.75 

1  4J41 

. . .  99.00 

304TL.... 

14.50 

720A/B/C/D/Y 

860... 

4.95 

9002  .. 

1.50 

2E30 . 

2.75 

4J52.. 

...  350.00 

307 A . 

4.95 

1 

96.00 

861... 

.  39.50 

9003... 

1.75 

2J26 . 

27.75 

'C5B... 

. . .  2.95 

310A . 

7.95 

721 A . 

3.95 

866 A 

1.79 

9004  ... 

.75 

2j27 . 

29.95 

5BP1.. 

. . . .  4.95 

;  311A . 

7.95 

722A . 

3.95 

869B 

. .  37.50 

9005... 

1.90 

2J31 . 

29.95 

5BP4  . 

This 

....  4.95  31 2 A .  3.95 

Month's  Special  4C28 .  .  . 

723A  B... 

24.95  872 A.. 
.$35.00 

3.95 

OTHERS 

9006... 

.35 

ATTENTION  PURCHASING  AGENTS  AND  BUSINESS  MANAGERS 

WE  PURCHASE  COMPLETE  INVENTORIES  AND  ELECTRONIC  PARTS  AND  TUBES  FOR  CASH. 
CAN  WE  HELP  YOU  TO  OBTAIN  URGENTLY  NEEDED  ELECTRONIC  MATERIALS? 

OUR  ORGANIZATION  IS  DEDICATED  TO  SERVE  THE  ELECTRONIC  FIELD. 

YOU  CAN  RIACH  US  ON  TWX  NY?— 3235 


TEST  EQUIPMENT 


ATTENTION  PURCHASING  AGENTS  AND 
BUSINESS  MANAGERS 


MATTER  HOW  SMALL  OR  LARGE. 
—TURN  YOUR  OVERSTOCKED 
ITEMS  INTO  CIRCULATION 

Test  Equipment 
Microwave  K  Band  24,000  MC 

TSKI-SE  Spectrum  Anolyier 
K  Band  Flop  Attenuator 

X  Band  10,000  MC 

TS  12  Unit  1  USWR  Measuring  Amplifier, 
2  cbonnel 

TS  12  Unit  2  Plumbing  for  above 

TS  83  X  Bond  Power  and  Frequency  Meter 

TS  35  X  Bond  Pulsed  Signal  Generator 

TS  36  X  Bond  Power  Meter 

TS  45  Bond  Signal  Generator 

TS  146  X  Bond  Signal  Generator 

TS  263  Navy  Version  of  TS  146 

TS  62,  TS  102,  TS  168 

X  Bond  Magic  T  Plumbing 

X  Bond  Tunable  Crystal  founts 

TVN  #3EV  Bridge,  Cy  94 


phone  u>ORTHA-8262 


S  Band  3000  MC 

TS  102,  TS  270 
TS  125,  TS  155,  TS  127 
RF  4  Electrically  Tuned  S  Bond  Echo  Box 
BC  1277/60ABQ  S  Bond  Pulsed  Signal 
Generator 

PE  102  High  Power  S  Bond  Signal  Genero- 
tor 

L  Band 

Hozeltine  1030  Signol  Generator  145  to 
235  Megacycles 

Measurements  Carp,  type  84  Standard  Sig¬ 
nol  Generator 

TS  47,  40  to  400  MC  Signal  Generator 
TS  226,  AN/UPMI 

Audio  Frequencies 
RCA  Audio  Chonolyst 


..^^UB^TY  ELECTRONICS.  INC. 


Broadcast  iVave  Bands 

162C  Rider  Chonolyst 
Short  Wave  Adapter  for  162C 
TS  174  Signal  Generator 

Oscilloscopes 

TS  239A  Lavoie  APAIO,  APA28 

BC  1287A  used  TS  34  Oscil- 

in  LZ  sets  loscopes  WE 

Suprense  564  TS  126 

Other  Test  Equipment  and 
Meters 

TS  IS/A  Magnet  Flux  Meter 
General  Radio  V  T  Voltmeter  72tA 
Calibrator  WE  1-147 
General  Radio  1000  cycles  type  213 
Limit  Bridges 

Boonton  Standard  instractioM 
Model  40  Pyrometer 
Rawson,  meters  0-10  Microampere  0-2 
Millivolt 

RADAR  Sets  &  Parts 

APS  3— APS  4-R-111/APR5A 

Minimum  Order  $25.00 

Prices  Subject  To  Chaate 


135  LIB  ERTY  ST.,  NEW  Y0RK6,N.Y. 
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5 


IMMEDIATE 

DELIVERY 


AIRCRAFT  AMPLIDYNES 


5AM31  NJ18A.  Input  27  V.D.C.  &  44 
amps.  Output  60  V.D.C.  @88  amps.  max. 
530  watts.  Stock  rSA-111. 

5A.M31NJ9 — Similar  to  above.  Stock  ^SA- 
196.  rricea  un  rM|uest. 


O  *7/  -E  FULLY 

^guaranteed 


(’ompASH  IndlcMAr 

Compass  Indicator. 
U-36U^-S  in.  dial.  26  v  cy. 
8-12  V.  60  cy.  Ideal  position 
Indicator.  Stock  jrSA<2l4. 

Price  $6.50  eoch 


DC  SERVO  MOTOR 

Kllnco  Type  B>S4. 
1/61  bp  at  3100 
rpm.  Field  volts 
27.6  Max.  arma- 
ture  voltace  80. 
Ideal  for  tbyra* 
tron  servo  control 
stock  :fSA*811. 
Prtre  tie.60  each 


Pioneer  Servo  Motors 

Type  10047-SA,  te  400  cycle 
low  inertia.  26  v  Axed  phase. 
43  V.  max.  variable  phase. 
Stock  sSA-SO.  Price  $It.50 
efM‘h. 


PIONEER  CK.17 

1  400  cycles  2  phase,  26  v 
fixed  phase.  45  v.  max. 
variable  base.  Built  in 
gear  reduction.  output 
shaft  speed  approx.  4  rpm 


SAWTOOTH  POTENTIOMETER 

W.E.  KS-15138 


Type  Hi.-B-R.  100  ohm  'ele¬ 
ment  Non  linear  ring  gives 
lin -ar  output  with  CRT  defiec- 
lion  coil  load.  Cont.  rotation. 
2  bl  ushes  180  degrees  opposed. 
2  taps  ISO  degrees  opposed. 
Sto<  k  ^SA-288.  l*rfre  $6.50 
ea4'li. 


SWEEP  GENERATOR  CAPACITOR 


•>1  bearings.  Split- 
Silver-piated  coa.xial 
j-lo  ntmf. 


A-3  Autopilot  Indicator 

Autosyn  Type  Pilot  In¬ 
dicator  (or  A-6  Auto¬ 
pilot.  26  V.  400  cyclea 
Stock  #SA-299.  Price 
$lt..%4)  each. 


Vd  HP  DC  MOTOR 

Electric  Specialty  Co.  HCA315T. 

24  volte  DC.  3800  rpm.  Stock  #SA-321. 
.Special  Price  each. 


ARMA  5A  MOTOR 

10  Watt  Servo  Motor — 2  phaee  115  v.  60 
cyclee.  34"  Ig.  x  SH**  diam.  1"  shaft  ext. 
0.250  diam.  one  end.  other  ext.  Ig. 

0.250  diam.  Stock  2tSA-231.  Limited 
quantity.  Price  $49.50  each. 


400  CYCLE 

AIRCRAFT  ACTUATORS 

Manufactured  by  AirReeearcb.  115  volt  400 
cycle  operation.  2^*'  linear  travel.  Stat. 
load  200  lbs  Ten.  75-100  Ibe.  Comp.  75-100 
Ibe.  Stock  4;SA-326.  Price  $24.50  each. 


FORD  SERVO  MOTOR 

115  volt  60  cycle  two  phase 
low  inertia  motor.  15  watts 
output.  BuOrd.  207927. 
Stock  2rSA-29i.  Price 
$49..'VO  each. 


JA1  MOTOR  (D-C) 

Electrie  Specialty.  ^ 
hp.  24  T.  O-C.  (Wing 
Tlap  motor.)  Stook  #SA-  • 

325.  Priee  $10.50  ea.  ^ 


WRITE  FOR  LISTING 
Prices  F.O.B.  Paterson 
Phone  ARmory  4*3366 
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IMMEDIATE  DELIVERY  OF 


;  DELIVERY  OF 


MINIATURE 

SWITCHES 


«0.  A  fig.  AA  * 


©  O 


This  list  of  brand  now  standard  brand  miniaturo  switches  repM 
resents  only  a  few  of  many  types  in  stock  at  Wells.  Larged 
quantities  of  most  types  are  on  hand  for  your  immediate  rc» 
quirements.  Write  or  wire  for  quotations  on  switches  not  listed.' 


<IMC2  ACM  imoi  lA 

4IMM?  MU  ACZIOIM 

«IMC(  MU  APtTM 

41MC2e  MU  AfttlO 

41MC17  MICRO  II 

41MCIS  MICRO  I  IT 

4tMC7  MICRO  114 


41M073  MICRO  10  R13? 

41MtN  MICRO  I/RQ41 

41M0S1  MICRO  17  R37 

4IMD7  MICRO  I7C7RQT2 

4IM021  MICRO  l/^RST 


Tr»e^  Coetect  Ttg  Rtice  Slocii}  Mft  IfHf 

I  lA  NO  R  M  41M053  MICRO  NiPSMS 

Oil!  SPOT  W  tS  41MC77  MICRO  W/TRST 

m  SPOT  A  1  IS  41M04I  MICRO  W77RT 

no  NO  A  n  41M033  MICRO  W73PM7 

NC  V  1  4S  4IMD1I  MICRO  WZ7R 
NC  DO  90  41M043  MICRO  M77RQ1T 

HO  NH  I  70  41MCIS  MICRO  Rf77R0T2 

SPOT  C  70  4iM03S  MICRO  W77RST 

to  SPOT  R  9S  41MC24  MICRO  W7E7RQTN 

M  SPOT  0  10  41MC23  MICRO  M7C7ROTH 

1132  SPOT  R  tS  4IMOS4  MICRO  W7RIX 

SPOT  «  IS  4iiic«  MICRO  III7R31 

r37  SPOT  C  70  41MOS7  MICRO  N7R31 

rR0T2  SPOT  GC  1  70  4tM031  MICRO  M7R0 

®  "  4IM0i9  MICRO  W7RII 


T|rR«R  C«ntKt  FIRl  P<<R 

‘SMS  NC  AR  SO. 


4iM03l  MICRO  R7C2R09TN1  SPOT  C  2  AS  4,mij  MICRO  W7RQ41 


l®0® 


f^H  o  ^ 

II  I  FIG.  P  Q 


4IMDA  MU  CUM24ISS  NO 

4IMII  MU  0  NO 

41MCI2  MICRO  0  III  cm  NC 

41M034  HLIXON  IS(92070  NC 

41MOAS  MICRO  GR2t  NO 

4tMOCO  MICRO  G  Rl  NO 

41MC1I  MICRO  G  Rl  S  NO 

41M041  MICRO  GRtSS  NO 

41M041  MICRO  GR143  NO 

41M0A4  MICRO  GRS  NO 

4IM0C4  MICRO  G  RS3I  NO 

4IMC32  ACRO  HRO  7  tPZTSPl  NO 


41MC21  MICRO  X7S7  NC 

4tM037  ACRO  XCIA  NC 

41MCS  ACRO  XD4SI  SP01 

4tM04  MICRO  V7  NO 

41MO40  MICRO  TA2RIE40I3  NO 


41MC19  ACRO  HRO  7  4P2T 

41MOI  ACRO  HRRC  7  lA 

4IMD27  ACRO  HRR0  71A 

41MC31  MICRO  LN  ll  H03 

4IMC1I  MU  Mil  321 

41M0t  MU  MLR  S43 

41MOSS  PNAO  PS  2000 

41MC2t  ACRO  RCNP2T 

41M04S  ACRO  ROIP2T 

41M022  ACRO  R02M 

41M021  ACRO  R02M12T 

41MC2S  MICRO  R  RS 

41M047  MICRO  R  RSI3 

41MD9  MICRO  SW  IIS 

4IMC10  MICRO  WP3MS 

41MC4  MICRO  WPSM3 


^  4IM024  MICRO  TZTYlTCI 

«0  B  M 

«0  B  10  TZTTST 

41M013  MICRO  Y7SR3 

NO  D  SS 

^  ^  4IM0SA  MICRO  Y73RITC2 

40  D  to 

NO  X  45  **'*®‘*  '**‘^*®  Y73RW2T 

itO  s  to  “'CRO  YZlRQSTt 

NC  C  SS  ***''®”  T77RST 

NO  C  to  *‘**C1^  V77RAt 

SPOT  M  1  70 

g  ^  41MC20  MICRO  Y7R04 

NC  B  70  ^l***^^ 

SPOT  C  tS  T77RqT 

NC  A  70  '>"CP0  V7R1X1 

NO  A  M  «t«>IC27  MU  7 

NO  E  90  41MD44  ACRO  Blu«  Strip* 

NO  E  10  41MOS2  MU  BhitOPI 

NC  0  SO  41MC9  MU  Rtd  Otl 

NC  0  SO  4IM01I  MICRO  Optn  Type 

NC  D  SO  4IM039  MU  Grptn  DM 

NC  AA  SO  41MC29  MU  Cmn  DM 

NC  AA  SO  '  4|MD2t  MAXSON  Prttnipn 


Fir.  SWlTCMITTtS  STOCK  NO.  MFN.  TYPE  NUMBER  CONTACTS  TERMINALS  PRICE 

riu.  t  ittrM)  I  DATcn  AT  . _  Iinr  U.U 


Order  direct  or  through  your 
local  ports  jobber 


SEeley  8>4143 


ALL  RATED  AT  «isfi 
10A  230  VAC  ^F2 
JlSPS 

iii^r 

41SFU 

*isn 


N.P.  CNO 

t-M.O.  S-N.C.  CND 

M.O.  BIOC 

1-N.O.  t-N.C.  SIDC 


CmB7BCU3TC3 

Cini7fCU3.D3 

CinB7BCU3-J2 


WIDE  SELECTION  OF  ELECTRONIC  COMPONENTS  AT 


WELLS 


o  Tubes  R  Resistors  e  Condensers  e  Wire  ond  Coble 
e  Volume  Controls  e  Co-ox  Connectors  •  Reloys  e  Rectifiers 

e  Tronsformers  •  Chokes  e  Micro  Switches,  To99les  e  Antennas 

e  Accessories  e  Electronic  Assemblies  *  Dial  Li9ht  Assemblies 


MANUFACTURERS  AND  DISTRIBUTORS:  WRITE  FOR  CATALOG 


833  W.  CHICAGO  AVE.,  DEPT.  SL,  CHICAGO  22.  ILL. 


ELECTRONICS  — September,  1951 


SEARCHLIGHT  SECTION 


^eUcutce  S^iecccU^ 


PRECISION  RESISTORS— </4  WATT— 30« 

10.48  12.32  14.08  A2.M  123  414.3 


TIMING  MOTOR 


$|.95 


NEW  COAXIAL  CABLES 


Obma  l.»M 


GEAR  ASSORTMENT  RO-IS/U  76 

l<M  Mi«‘l  MMrtod  Mott  aro  cUinltM  stool  or  R021/U  &3 

brut.  EsMTlaiontoro  6roam! . Ooly  S6.S6  RO>22A/D*96 


VERNIER  DIAL  or  DRUM  (From  BC-221) 
DIAL— 2V  9-100  in  360*.  Black  with  tllvor  marks. 
Hao  thamMo^  DRUM— 0-30  In  ISO*.  Black  with  oil- 
vor  marts  . Mthor.  Sic 


SOUND  POWER  HANDSET 


RO>26/U 

RO-26/0 

RO-27AJ 


Ra-86/U 

RO-37/U 

RO>39A7 


RO-&6/U  53.6 

Ra-57/U* 
RO-SS^U* 
RO-69/U* 
RO-n/U* 

BO-78  U 

tbon  1.000  feM. 


DELAY  NETWORK — ALL  1400Q 

T  113 — Approx.  1.2  micro  ser.  d^lay . 1 

T  11 4— Approx.  2.2  micro  tec.  delay . 1 

T  110  ftlmllar  to  T  114  wlUi  tap  Ivoufbt  out....  I 


BEARINGS 


Mfa.  No. 
MRCMJS-l 
MRC70M*! 
TiAfeM  37Ui 
MRC-70il>200 
rafmlr  B54S 
MRC  106  M2 


PafaU  8  OK 


Fafatr  S3K5 


ID 
5  1/2 
5  6/04 
4  5/10 
4  1/8 
3  1/10 
1  17/04 
1  13/04 


26/04 

3^8 

11/32 


3/10 


OD  ThIckooM 


2  7/10 
2  1/2 
2  1/8 
1  1/2 


1  6/22 
7/3 
1  1/32 
5/16 
66/04 
1/2 


0/32 
7/16 
7/16 
9/16 
1  3/3 
11/32 
7/32 
6/16 
13/32 
9/32 
6/32 


.2$ 


NEEDLE  BEARINGS 

TORRINQTON  hlOS  1/2*  wide  5/8*  18/lS*  304 

Brand  New  METERS— Guoronteed 

0-1  Amp.  RP.  SV  -SS-Tfl  0-80  Amp.  D.C.  3V.S2.2$ 
0-10  ma  D.C.  3V5*...  S-SSi  0-7.5V.  A.  C.  Sy. . .  3.4fi 

SELENIUM  RECTIFIERS 

r«U  Wav*  200  MA  11.5V . $1.79 

Half  Ware  lOO  MA  IISV . 91 

gXlnmi  oUEvilifl  'aAar^maaUM  W . oTS 

TYPE  POTENTIOMETERS 

ISO  BD  12000  BD  •  6000  %/V  I  60K  BD« 

300  BD  12000  1/3*  lOK  i/8*  TDK  8D 

300  3/3  13000  BD*  ;  lOK  BD*  i  80K  8D 

400  3/3  2600  1/2*  16K  1/4*  lOOK  8/8 

600  8/3  ‘2600  BD  I  t6K  BD*  i  2Q0K  BD* 

1000  7/8  ,  3000  3/8  I  26K  8/8*  <  360K  8D 

1000  8D*  4000  3/8  I  26K  BD*  I  600K  1/3* 

1600  BD  16000  BD*  I  aOK  8D*  ‘  I  Mac  8D 

*  8pm  loaklnc  buahlac  $l.69aach 

JONES  BARRIER  STRIPS 

Typa  Prioa  \  Tjo»  Prioa  Ttp*  Prica 

2- 140Y  66.13  4-mW  66.36  i  9-141Y  $6.64 

6*140HW  .19  6-141  .36  10-141  .56 

6-140  .36  6-141I4W  .37  17-141Y  1.17 

19-140MW  .63  7-141  .36  '  3-143  .31 

$.141  .I3I7-141HW  .49  8-143  .69 

3- 141MW  .34|8-141)4W  .58  ;  2-150  .39 

3-141W  .34  ‘  9-141 _ .64  3-150 _ 


TIME  DELAY  RELAY 

Baytiieon  CFX  I41SS  K8  10198-69  Sec. 
115  V..  90  eycla  •  AdJ.  50-79  Sccooda  • 
Mcood  reeycllnc  tlma— eprloc  racum  • 
icra-rwltcb  ooQiact.  lOA  •  Holda  ON  aa 
kmc  aa  power  la  applied  •  Fully  caaad  • 
ONLY  . $4.S0 


AN  CONNECTORS 

IMMEDIATE  SERVICE 
PMONEt  WIREI  WRITEI  YOUR  NEEDS 


RELIANCE 


62.54  125 

1302  15.8  7981  147.5 

13.52  16.37  105.8  220.4 


705 


2.193 

11.25  13.89  32  123.8  301.8  3.500 

}  11.74  3666  59.148 

PRECISION  RESISTORS— Vl  WATT— 30< 

10  58  70  290  2.2.30  8.909  3.3.300 

...  -  -  35.888 


.25  13.15  76 
.334  13.3  80 


ao  3.04  44.73  150 


298  3 

389 

397 


1.264 

1.375 

1.400 

1.490 

1,500 

1.573 

1.876 


?.2W 

2.250  -  - 

2..500  10.000  86.000 

2,8.50  12.000  37.000 

3.330  13.333  39.000 

3.400  14.K25  40.000 

3.427  15.000  41.700 

3.500  15.750  43.766 

3.995  15.755  45.000 

4.000  15.810  47,000 

4.101  16.000  50.000 

4.285  16.700  56.000 

4.300  17,000  59.000 

4.451  19.860  59.905 

4,750  20.000  68.000 

5,000  20.150  70.000 

5.714  21.300  75.000 

5.900  22.500  79.012 

6.000  23,800  80.000 

6.500  25.000  90.000 

7.000  26.667  92.000 

7.300  30.000  100.000 

7.500  31.500  120.000 

8.000  32.700  140.000 

8.500  32.888  180.000 

8.800  33.000  4U0.000 


PRECISION  RESISTORS— 1  WATT— 35$ 


215 

250 

270 


1.900 

2.000 

2.200 


.861  4.3  49  75  321.7  2.413  10.000  56.000 


5.21  54  25  420 


665 

800 

1,000 


4.572  18.000  75.000 

....  20.000  80.000 

5.221  .  84.000 

5.400  30.000 


PRECISION  RESISTORS— 1  WATT- 


DIFFERENTIAL 
115  V.,  60Cyc.  PS  Ml 
irC7B249 
3H'  dia.  X  5  V  lam 
I’eed  between  two  aC78k48*s  aa  dampwier.  Caa 
be  oooverted  to  3900  ILHM  Motor  lo  10  mlnutea. 

I'oDTerBiuo  »heeC  luirpUed.  (Courerted) . $4.50 

Mauntlna  Brackatt  —  (Bakelite  for  aelajua.  aad 
dUferenUala  abown  abora . 354 


2J1G1  SELSYNS  $2.95 
BRAND  NEW  400  CYCLE 
Can  be  uMd  an  60  aycia 


POSTAGE  STAMP  MICAS 

mmfimmf  mmf  mmf  mmf  mmt  mfd  mfd  nifd 

4  23  47  85  220  600  910  .003  .0062 

5  24  60  90  240  610  .001  .0033  .0065 

7  25  51  100  250  560  .0011  .0036  .0068 

7.5  26  56  110  270  580  .0012  .0036  .007 

8  4  27  60  120  300  600  .0013  .0039  0075 

8.2  30  62  125  350  620  .00136  .004  .008 

10  33  68  130  370  650  .0015  .0044  .0082 

15  35  70  150  390  680  .001625  .005  .009 

18  39  75  160  400  750  .002  .0051  .01 

20  40  80  175  430  800  .0026  .0056  . 

22  43  82  180  470  820  .0027  .006 

Prica  Schedule 

8.2  mmf  to  .001  mfd . 5# 

.0011  mfd  to  .001625  mid .  74 

.002  mid  to  .0082  mfd . 13# 

.01  mfd . 224 

SILVER  MICAS 

mmf  mmf  mmf  mmt  mmf  mmt  mfd  mfd  mfd 

10  40  82  155  275  430  680  .602  .6039 

18  47  100  170  300  466  700  .0023  .004 

20  50  no  180  825  470  800  .0024  .0047 

22  51  116  200  850  488  875  .0026  .005 

23  60  120  208  360  600  900  .0027  .0051 

24  62  125  225  370  610  .001  .00282  .0056 

27  66  130  240  390  525  .0011  .002826.006 

30  68  136  250  400  560  .0016  .003  .0082 

39  75  160  270  410  570  .001625X1033 

Prioa  Scbedula 

10  mmf  to  .001  mfd . .  164 

.001625  mfd  to  .0024  mfd . 254 

.00282  mfd  to  .0082  mfd . 554 

FILAMENT  TRANSFORMER 

]  5  V.  ®  35  A.^* 

pn..  .isv.«cw.-««..j5^v.|..A.$e.50 

PULSE  TRANSFORMERS 

UTAH— 9962  9278  934C 

WESTB&N  BIaBCTRIO— Dia6173  D101310 

K88696.  K89B66.  K89565.  K89800.  R80862.  KS13161 

QENKRAL  ELECTRIC— K2731.  80-0-5 

JEFFERSON  ELECTRIC— 012A-1318 

CROBLEY— W.226263-4 

DINION  0011^TR1048.  TR1040 

alao  352-7260-2A:  352-7251-2A:  T-1-229621-60 


100.000 

105.000 

126.000 


200.000 

220.000 

245.000 


296,000 

300.000 

310.000 

320.000 

340.000 

348.000 

350.000 

375.000 

376.000 


95.000 

45$ 

550.000 

560.000 

590.000 

600.006 

645.000 

650.000 


1  MEGOHM  ’  1  WATT  ”1  %— 45c;  5%— 4Se 

PRECISION  RESISTORS— 2  WATT— 60$ 

)  10.000  23.000 

UNIVERSAL  JOINTS 
3/ir  holax3/8  0.  0. 

1-1/8*  lant— 

•taal  ar  aluminam  SOr 
1/4'  hola  X  1/2  0.  D. 

1-1/8*  lani — 
aluminum  anly  754 


MERCHANDIZING  CO. 


Arch  St.  Cor.  Crotkey  Philo.  3,  Po.  Telephone  RItienhouse  6-4927 
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September,  1951  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


ELECTRONICRAF  I 


7  V.ILfiURN  ST  .  BRONXVILLE  8,  N  Y 

•  PHONE:  BRONXVILLE  2  ■  00  •  1 


MICROWAVE  RECEIVERS 

AN/APR-i  Il«>r»iTer«  and  tuiilnc  uiiiU  TN*1  (S8 
to  MO)  TN-2  <76  300  MO)  TN-S  OOO^IOOO 
MO). 

AN/APR>4  Rooeivon  ud  tuning  uniU  17C16 
<38  95  MO)  TN-17  (70-300  M(')  TN*i8  (300- 
1000  MO.  TN  19  I9MI-2200  Ml'i. 

RIMA/APR-5A  KMfiTeri.  1000  to  0000  MC. 


MOTOR  GENERATORS 


2.5  KVA  OiMil  Clw.  Co.  120V  D.C.  to  12(>V  A.C. 
80  cy.  iPb.,  .4PF.  Compifte  with  Maire^Uo  Coo* 
truUpr.  2  Flrld  Rheos  And  Full  SM  of  Spore  Pnrtg 
Inrludlng  Spnre  ArmAtunn  for  UenerAtor  And 
Motor.  Full  specs,  on  request.  New.  .  .  $285.00 
2  KVA  0*Km1«  And  MArritt.  115V  DC  to  120V 
AC,  50  C7-  Idles  it  3  Pb.  njrncs  motor  on  208V. 

50  c>.  New.  Export  ersted . $165.00 

1.25  KVA  Allii.ChAlmirt.  230  IH'  to  120  AC.  80 
cj.  1  Pb.  (Nillj  enclueed.  SpliMbproof,  Bill  Besr- 
ingn.  centrlfugAl  stArter.  New,  complete  with  kit 

of  Hpire  l*Arts .  $175.00 

M.G.  154.  Holtzer.CAbot  Motor:  440V.  3Ph.  80 
ry.,  .90A.  1/3IIP.  1750  RPM.  Generstor:  70V. 
3111.  140  Cv..  .140KVA.  BicUer:  IISDC.  lA. 

New  . . $67.50 

Type  CG*2I302.  440V  AC,  60  ey.  3Pb.  1500  VA 
to  875  DC  ind  300V  Di.'.  New . 580.50 


MODEL  AN/APA-10 
PANORAMIC  ADAPTER 

Designed  f<»r  use  with  recetring  e<)ulpffleDt  AN 
ARU-7.  AN/ARK-5.  AN/APR-4.  SCR-587  or  Any 
receilTer  with  I  F.  of  455kr.  S.teo.  or  SOmo. 

Witb  21  tubes  including  S*  !«cope  tube.  Conrerted 
for  operanon  un  115  V.  60  cycle  source. 

PRICE  . $245.00 

AN.'APA  10  80  Page  Tech  Manual . $2.75 


LAVOIE  FREQ.  METER 

375  to  725  MCS 

Model  TS-127  V  \a  a  compact,  eelf-oontained.  pre¬ 
cision  (2:  1  MC)  fre<iueocy  meter  which  prerldes 
quick.  At'inirits  leKllngs.  Requliss  a  standard  1.5V 
••A”  and  4.'’.V  “B  *  battery.  Has  0-15  minute  time 
twitch,  ('ontains  sturdily  ocmitracted  lfI**‘Q** 
resonator  with  average  “Q"  of  3008  werldM  directly 
Into  detector  tube.  Uses  957.  L88  and  3B4  Tubes. 
Complete,  new  with  Inst,  book  Lass  bat¬ 
teries.  Write  for  descriptive  circular .  $69.50 


INVERTERS 


Onan  MG-2I5H.  Navy  type  PU/13.  Input  115/250. 
60  cy.  1  Ph.  Output  US,  480  ry.  1  Pb.  1200W 

and  26V  IX'  at  4  amps.  New .  $295.00 

G.C.  Model  5D.2INJ3A.  Input:  24V.  DC.  Output: 

115V.  400  cy..  485  Va.  New . $29.50 

Leland  Elec.  Ca.  Model  PE208A.  Input:  28V.  tH\ 
38  Amps.  (Xttput.  80V..  800  cy.  485  VA. 

New  . $22.50 

G.E.  I8I69I72.  Input:  2SV.  DC.  Output:  115. 
400  eyries  at  1.5  KVA . $32.50 


60  CYCLE  TRANSFORMERS 

FILAMENT.  B».rthroii  Cor.. 

S.c:  /  3yitAy«.3V1.4A/e.3Vl.»5A,6  SVO  «A 

Hith  Tii 


SWEEP  GENERATOR  CAPACITOR 

High  speerl  beil  beartngi.  RpUt  stator  Mirer  plated 
onexial  type  5'10  mmfd.  Brand  new .  $2.50 


DYNAMOTORS 


BC-348  RECEIVER  PARTS 

for  Models  C.  E,  H,  K,  L.  M,  P,  R. 

Dial  MechanEsm  asM-mbUas.  IM.  tod.  Srd.  4th  I.F 
transfurmers.  C.H.  ose.  and  stal  flltM*  trana.  with 
atal.s  All  B.F.  coils.  F>ont  panels.  Shock  mounts. 
Larue  quantity  mLsc.  hardware  sub  aasemblles.  etc. 
Write  y«'ur  re<iuiren)ents. 


Mavy.Type  CAJO-2II444.  IW/138V  IHMo  13V  DC 
at  40A  or  26V  DC  at  20A.  Radio  Filtered.  Oom- 

plrse  with  Line  Rwltch.  New .  $89.50 

Eicor.  64V  DC  te  IIOV  AC.  08  ey.  1  Pb.  2.(H 

Amps.  New  . $24.50 

Eicor.  32V  DC  to  llOV  AC.  00  cy,  1  Ph.  0  43 

Amps.  New  . $22.50 

Type  PF04C.  For  u.se  with  fX'lV;22  Transmltter- 

KeoUer  Biand  new  In  esport  eases . $15.00 

Carter  6V  DC  to  40mV  Dc  at  375  mils.  New  $39.50 


MISCELLANEOUS  EQUIPMENT 

TS-12:/r  Ijnole  F»eq.  Meter- 375  to  725  MC. 
T8-4:.\ni  Test  Set  -40  to  .500  MC. 

113-.4  IMiMont  C.ll.  Modulation  Monitor. 
Bt'1203  Al'N  4  Test  Set. 

02.*.'>.\  M  I*  Interpolation  Osc. 

T8  2.1/APN  TWt  Sec 

TS  4’<7  r  Peak  to  l>ak  TTVM. 


HIGH  VOLTAGE  CAPACITORS 

S  MFD..  20KV . M 

i  MFD..  I5KV  a 

■  FO..  25KV . a 

MFD..  I5KV . a 

MFD..  7.iKV  . I 


AMPLIDYNES 


G.  E.  Mod.l  SAM2I1J7.  4XM)  R  I- M  Minor 
Compound  wound.  150  Watu.  Input :  27V  DC. 
Output:  60V  Di‘.  SIg.  Corps.  U.S.  Army  MQ-f7-B. 

New  .  $34.50 

Edison  type  $AM3INJI8A.  Input:  27  volts.  44 
Amps.,  8300  RPM.  (Xitput:  80V  DC  at  8  8  amps 
530  Watts.  New  . $22.50 


G.  E.  SERVO  AMPLIFIER 

Type  2<’Vl(’l  Aircraft  .Lmplidyne  control  amplifier, 
11.5  Tolts--  400  cyeln*.  Ihaal  ohannel.  Employes  2 
0SN7GT  and  4  CVatJT  tubes.  Supplied  less  tubes 
New  . $22.50 


SOUND  POWERED  PHONES 

Westtrnf  Eleetrk  No.  DI73318.  Type  O.  Comblsa- 
tloo  bssiliTT  and  chest  microphone.  Brand  new  In* 

eluding  20  ft.  of  rubber  co»ered  cable . $17.50 

Automatic  Elec.  C«.  No  Gl>43AO.  Similar  to 
al>ote  but  inoluding  Throat  microphone  In  addition 
to  cheat  microphone.  Brand  new  with  20  ft.  rubber 

CDTer^  cable . $10.00 

U.  S.  Instrument  Co.  No.  A-260.  Complete  with 

20*  cable  and  plug  Brand  new .  $13.50 

W.  E.  type  TS-IOM  Handset.  New . $16.50 


SMALL  D.C.  MOTORS 


LINEAR  SAWTOOTH 
POTENTIOMETER 

W.E  KS-15138 

itinu.'us  resistance  winding  to  which  24 
is  fed  to  two  fixed  taps  180*  apart.  Two 
brushes  ISO*  apart  take  off  linear  saw* 
ive  Tolrage  at  output.  Brand  New  55.50 


G.E.  Model  5BA50LJ2A.  Armature  27V  DC.  at 
8.3A.  Field  60V  DC  at  2.3A.  KTli  4000.  IT.P 

8.5.  New  . $27.5f' 

Electrolux  Corp.  of  Canaiia.  P/O  vent  fan  as¬ 
sembly  for  Si'R  602-T6.  1/S5HP.  28  5V.  2.1.5 

amps.,  2200  RP5f.  Price .  $16.50 

Otter  type  E.7-5.  27.5V.  1/20HP.  3650  RI'M 

Shunt  wound.  Price  . $15.00 

Dunere  Co.  Type  EBLG.  24y  DC.,  40-1  gear  ratio, 
for  use  with  type  K-4  Iiitervalometer.  Price  517.50 


Ha-s  C4HI1 
volts  1)  C 
rotating 
tooth  W4 


PARABOLOIDS 

Spun  Magnesium  dishes  17  Vs*  dla.  4*  deep  Mount¬ 
ing  brai'kete  for  elevatlun  and  asimuth  control  on 
rear  IMi  x  IS*  opening  In  center  for  lUpole. 
Brand  new.  per  pair .  $8.75 


S.OOO-VOLT  TRANSFORMERS 

Primlnr:  IIS  V..  60  nc4«. 

SMondary:  8000  V.,  C.T.,  800  V.A. 

Brand  new  in  sealed  cans  $27.50 


SWEEP  GENERATOR  CAPACITOR 

High  Speed  ball  bearings.  Split  stator  silver  plated 
coaxial  type  5/10  mmfd.  Brand  new . $2.50 


RADAR  ANTENNAS 

Type  SO*l  <10  CM.)  Complete  aMeoibly  with  re¬ 
flector.  wareguKie  nozzle,  drive  motor  and  eynebro*^. 

etc.  New  In  original  canes . ,..$278.50 

Type  S0«3  (3  <'M.)  ifurface  Search  type  complete 
with  reflector,  drive  motor,  synchro,  etc.,  but  lees 

plumbing.  New  In  original  cases . $189.50 

Type  SO- 13  (10  CM.)  Complere  aspembly  with  24' 
di>h  with  feedtwck  dipole.  Comptete  with  syn¬ 
chros,  drive  motor,  gearing,  etc.  New  In  orig.nal 

'ases  .  $149.50 

A1s4)  in  stock  "Spare  reflertori.  aozzlea.  probes, 

right  angle  henils  for  So-l  anteiinas. 


WESTERN  ELECTRIC  CRYSTAL  UNITS 
Type  CR-IA/AR.  AvallaMe  In  quantity — following 
fre<iueD(-les — ftindamentalN. 
.591O--04.'IO—837O—647O—65IO-6«1O—887O—869O— 
05)40—7270—7350—7380-7390—7480—7586—9720— 

Kilocycles. 

$1.25  each 


SYNCHRO  DIFFERENTIAL 
GENERATOR 

Ford  In.st.  I'o  Type  SSIM}.  Brand  New _ $22.56 

Blectrulux  Tiir»me  Motor  .  .  $16.50 


All  prices  indicated  are 
FOB  Bronxville,  New 
York.  Shipments  will  be 
made  via  Railwoy  Ex¬ 
press  unless  other  in¬ 
structions  issued. 


All  RitrchondiM  guerentted. 
Immcdiotc  delivery,  subject 
to  prior  sole. 

All  Priett  Subitet  to 
Change  Without  Natiee 


CRYSTAL  DIODE 

Rylvanla  1N2IB.  ImliriduallT  boxed  ar 

In  leadetl  toil.  Itraml  new.  .  .... 

. $4.25 
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SEARCHLIGHT  SECTION 


METERS 

S  MA  DC  2Vi'  R— «■■■*•••  Muk  Mil*. 
•M  HIWMaikA  DC— 2Vk*  raallA— Sin  . 

1  ■>.  DC  F»  tyw— <'  Mkl*  (r«.  >nm 
m  ma.  DC  2<V^.— Danm  EMetiiy. . 

2  HI*.  RF  Ifir  ■«.— RlMM* . 

I  Mi.  AC  4^  R.— JBT . 

It  Mt.  RF  lU*  R.— RlilitM . 

M  ani.  AC  sv  R.— CMiral  Cltcirli.. 

1  mmm.  RF  R _ WmUa . 


TEST  EQUIPMENT 

•  1-2224  SlfRal  GMmttr . •  {TR.SO 

•  l•7^K  SIffaal  GMMratRT . 

•  VlbratMt  2tt  MRfHr . * 

•  C-0  QhMmr  Flittr  Tm  IF^It  ll•/22•  V  AC/OC 

•  T8-I27/U  FrM,  Mpitrw/Mtfw . tS.SO 

•  T8>I43/CPN  (MIImmop  . •  tM.dO 

•  DttMRMt  I7SA  OtclIlPMPpp . *tSS.M 

•  Lil-20  Frppptfiey  Mtt«r . ^t.SO 

•  Gm.  Ra01«  757*n  PRwtr  topply . *  |27.00 

•  TS-O/AP  FrMMfiey  M«ttr . *  142.00 

•  LAN  K8.7^0  NtttI  VrH  TmI  M . •  iw.OO 

•  A.W.  BarW  Lab*.  VM.20  VTVM . •  pioo 

•  TS-IOA/APN  Oalay  Lina  Taat  8at . M.OO 

•  TS-iO/APQ-O  CaliWatar  . 1^.00 

•  REL  W.MM  Fraoaaney  Malar  l•».22•  Ma.fK.M 

•  CWI-OOAAG  RanH  Callbrmtar  far  ASB.  ABC, 

A8V  ano  ASVC  RaOan . t39.»5 

•  CRV-I4AAS  Ptiantaai  Aataana  far  TraaiMHtara 

ap  ta  400  MC . IM.7S 

•  SCM.  PlHiup  Ham  Aataaaa . $0.95 

•  I-IUA  84|nal  Ganaratac^lO  eai . *  $100.00 

All  Itamt  Naw  Excapt  Whara  NataO  *  <Exa.  Uaad 
Canditian) 


COAXIAL  CONNECTORS 


0$-lAC 

$$-IAP 

OS-IP 

•l-IH 

Ol-U 


t$-lR 

S$.|kTY 

OS-ISP 

0$-lSPN 

00-IT 


MAGNETRONS 

U$7  Ojai  TOOBY 

2JU  4J$I  700CY 

aJOO  4JU  •  ' 

2140  9J2$  700GY 

2141  OJaO  714AY 

3JU  TOOB  7I0AY 

2J44  700C  71tBY 

2J04  700D  raOB/C  T>Y 

aj4i  704AY  raOA 

7$0A 


FULL  LINE  OF  JAN  APPROVED  COAXIAL 
CONNECTORS  IN  STOCK 
UHF  N  BN  BNC 

UO-7  nQ-23  UO-87  UO-102  UO-175  UO-364 
UO-13  UO-24  U067  UO-103  UO>170  UO>2&5 

UO-18  nO-27  UO-OS  UO<104  UO-185  UOOOO 

UO-tO  nO-27A  00-00  UO-lOe  MX-IOO  UO-a64 
UO-21  nO-20  UO-86  UO-108  UO-107  UO-274 

UO-21B  UO-$0  Ua-87  CO-100  UO-201  UO-270 
UO-22  UO-84  UO-M  UO-146  UO-206  UQ-376 

UO-22B  UO-BO  UO-lOO  T70.23A  UO-390 

UO-167  L'O-245  VO-291 
UO-171  UO-M6 


KLYSTRONS 

axis  4I7A 

aK49  707A 

aK04  707B 

axu  7aaA 


TaiA  B 
7a4A 
7a4B 
9411 


MISCELLANEOUS  EQUIPMENT 

Amparax  IB90  Gamma  Caantar . $  0.07 

Pawaratat  1220-^1  l$/230V  lapat^27fV  a«t 

•  0  amp . 37.00 

EIMAC  30  TG  laaltatlaa  Gaan .  0.90 

ATR  lavartara  OVDC  ta  lit  VAC  99  ay  7tW..  22.00 

IO-O/APN-4  ladkatar  . 20.00 

R-7/APB.2  Raedvar  . 40.00 

R-78/APS.1S  Raealvar  . 40.00 

FL-O  1020  eyela  Altar .  1.79 

RM-29  raaiata  aaatral  unit .  9.99 

RM-14  ramata  eantral  unit .  0.00 

RTA-IB  12/24  V  dynaaiatar . 40.00 

BC-t209.CM2  Racalw  .  12.00 

CV-230/MPG.I  Radar  Canaala . . . 079.00 

G.E.  Typa  JP-I  partabla  earraat  traasfanaar. .  32.90 

A8B-4  Radar  aoulp.  Caaiplala . 09.79 

T.9/APQ.2  laaa  tabaa .  10.90 

RCA  AVR.I5  Baaaan  Raavr .  15.90 


OIL-FILLED  HIGH  VOLTAGE 
ISOLATION  TRANSFORMERS 

Pii  400V  00  ay.  8aa.  1 19V  200VA  Inaalatad  far  OOKV 

OC— G.  E.  Farm  EIR— OO'H  x  13*0 . $129.00 

PrI.  1 19V  00  cy.  8ae.  1 19V  29nVA  Inaalatad  far  39KV 
DC— Q.  E.  Fami  EIR— 29'H  x  12V  D... .$129.00 


M-$68  MC-277 

M-099  M&320 

M-8&9A  PL-208 

M-SOO  PL-200 


PL-21WA 

PL-274 

PL-284 

PL-203 


PL-32S 

80-230 

80-254 

TM-201 


9SC 

08-M 


40120 

49121A 


D-tOSOOO  E8-080000-0 
D-100132  E8-089172-1 


TYPE  "J"  POTENTIOMETERS 

I.  Rhaft 


VOLTAGE  DIVIDER 

G.E.  Cat.  02488006-1  and  900I$34G-I  17.240.400 
ahma  35KV  70:1  ratla  wlra  wound  ahMdad  all- 
Allad  dO'H  X  12*0 . $77.90 


Resla.  Shaft 

MX  $/$' 
SOX  ir 
lOOK  SS 
_  ISOK  1/2* 

lox  0/r  200X  $'i* 

lOX  1/2*  2SOK  SS 

tSK  SS  2MK 

liX  1/3*  2MX  9'9* 

30K  SS  OOtX  88 

2SX  SS  900X  1/4* 

39K  1/4*  OtOX  7/14* 

MX  1  1/t*  I  Mad  88 
40K  6S  2.0  Mad  SS 

SOK  SS  S  M«0  5$ 

04K  1/4* 

DUAL  "JJ**  POTENTIOMETERS 
50  SS  [  SO#  SS  1 1  Med  SS 

100  SS  IK  SS  3.9  Mad  SS 
250  SS  '3900  SS  1 5  Meg  SS 

$30  SS  1  lOK  SS  I  IK  39K  3/0* 

TRIPLE  JJJ  POTENTIOMETERS 
lOOK/lOOK/lOOK— %*  20K/I50K/I9K— H' 


Planaar  Tvaa  000-18  Invartara  20VOC  ta  120V 

800  ay  7  a«9  AC  (aaad) . . 

G.E.  Invartar— 20VDC  ta  120  VAC  OOB  a 

7$0VA  I  0 . 

Navy  SO-3  Radar  eamplata .  I 

Navy  DP-U  Diraetlan  Findar  eampMa . 


20  LOW  INERTIA  SERVO  MOTORS 

KOLLSMAN  Typa  037-0240— 85/60V  100  cy  0  watti 

2550  RPM— naw . $12.95 

DIEHL.  Typa  FPE-25.il  79V  90ey  4  watta— 
naw  . $34.90 


OIL  FILLED  CONDENSERS 

VDC  Price  MPD  VDC 

409  $  .45  .1  3599 

<99  I.4S  1-1  3599 

409  It'd  1.45  33  3599 

409  1.85  $x.3  4099 

409  R'd  1.09  1  59M 

409  R*d  1.95  .91-.93  4009 

499  1.95  .1  7990 


UTAH  J|i| 

Waatlnpbeaaa  232-AW2 
Waatinjheuaa  233-6W2 
AN/APN.4  Bloefc  Dae. 
Phile#  352-7149 
Pbfiee  392-7190 
Ptiilee  352-7071 
Phlleo  392-7178 
Ravtbaan  UX-7399 
W.E.  D-I4I3I0 
W.C.  D-183247 
W.E.  D.143329 
W.E.  D-I9449I 
W.E.  KS-90O3 


UTAH  aa 

G.E.  98G-827 
G.E.  08G828 
G.E.  98G829GI 
G.E.  90GI3 
G.E.  K.2409A 
G.E.  K-2744B 
AN/APN-9  (  901790-901) 
AN/APN-9  (901790-902) 
AN/APN-9  (352-7250) 
AN/APN-9  (352-7251) 
Waatinphauae  PH-l 
Waatlnpbaaaa  132-AW 
Waatinibaaaa  I39BW2F 


Price 
0  .49 
9.85 
I9.M 
3.95 
4.88 
1.45 
1.79 
14XV  4  79 
I4XV  4.95 
14XV  $.95 
39KV  18.95 
339VAC  4.95 
449VAC  4.35 
449VAC  4.M 


SOUND  POWERED  TELEPHONES 

U.  B.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
U.S.I.  A-200  W.E.  D.I730I3 
A.E.  GL032BAO 
ANY  TYPE— 114.80  EACH 
T8-I0  Typa  Handaata . $0.12  aa. 


AN/APA-23  RECORDER 

Swaepa  any  raealvar  thraapb  Ha  taninp  rania  and 
aarmanently  vacorda  frapuaney  and  tima  af  raealved 
•ianala  on  pnaar  ebart.  Poww  Input- (malar)  27V 
DC  l.SA.  and  (raeardar)  09/n9V  AC  90-2400  cy 
I35W. 

Ofiainally  deaiinad  ta  raeard  pulaa  ar  alna-wava 
madulatad  alnnila  rKalvad  by  AN-APR-I,  AN/ 
APR.2.  AN-APR.4.  AN/APR-5.  BC-348.  S-27. 
SX-28.  BRAND  NEW .  3147.*'' 


HIGH  VOLTAGE  TRANSFORMERS 

G.E.— Pri.  1 19V  to  oy 

Sae.  •290V  00  MA— 12.9  KV  Ina . $10.90 

G.E.— Pri.  li9V  00  ey.  Sae.  4290/3890/2000V  90  MA 

12.5  KV  Ina . $10.50 

Raytbaan  Pri.  1 19V  00  ey.  Sae.  8S00/0490V  CT  43 
MA  Harmattoally  aaalad . $22.50 


F.  W.  BRID'SE  SELENIUM  RECTIFIERS 
AC  Volta  iDim  —  18  AC  Volta  Input  — 

DC  Volta  Out  —  14.0  DC  Volta  Out  — 

t.OAmpa .  $3.00  0  4  Ampa .  $4 

2.4  Ampa .  4.90  1.3 .  9 

4.4  Ampa .  7.75  3.3 .  I 

13.0 .  13.75  4.0 .  19 

17.5 .  15.75  9.0 .  15 

34 .  33.75  13 .  34 

39  .  35.50  18  .  31 

S3  .  38.50  35  .  4J 

70  .  49.50  I  34 .  59 


CRYSTAL  DIODES 

IN3I  81.19  I  IN33  $1.49  |  IN 

IN31A  1.49  IN33A  3.35  IN 

1N31B  4.00  1N33B  $.35  IN 

IN33  1.99  I  IN37  1.79  IN 


SPRAGUE  PULSE  NETWORKS 


7.5  E3-I-200-67P.  7.9  KV.  *'E"  Circuit  I  MIeraaec. 

200  PP8.  47  ahma  Impad.  3  aectiana . $4.30 

7.9  E  3-200-67P.  7.5  KV.  “E"  CireuH  3  mlaraaae. 
200  PPS.  97  abma  Impad.  3  aaetiana . 99  75 

7.5  E4.I0.60-67P.  7.5  Kvl  *‘E**  Circuit  4  aaettana. 

19  mlcreaae.  W  PPS.  $7  abma  Imaad . 39.25 

15  E-4.9I.400-50P.  I9KV  *‘E’*  aircult  .91  micraaaa. 

400  PPS.  50  abma  imaad.  4  aaatlana . $12.00 

l5.A.i.400-50P.  I5KV,  “A"  Circuit.  I  mleraaae. 

400  PPS.  50  abma  Impad .  $37.50 

15  E7.2-200-50P.  I9KV  "E**  Cirmilt,  2  mleraaaa. 
200  PPS.  50  abma  Impad..  7  aaatlana . $42.00 


130  VAC  Vs  WAVE  STACKS 
$  .$0  I  I59MA  $1.30  I  350MA  $1.75 

l.l0l3w9MA  1.07  )  400MA  3.40 


ANTENNAS 

AT-30A/APT  (70  ta  400MC) . 

AT.40/APR.4  (300  ta  3300MC)  . 

02-2  Laaa  antanna  wllb  padaatnl . 

AN.74B  (129  ta  i50MC) . 

AN-99A  (P/D  SCR-S2I) . 

AN-$4A  (P/0  SCR-921) . 

AIA-3CM  aanienJ  acan . 

ASB  Yatl— 9  alamant  490  ta  S80MC . 

ASB  Yaai— DauWt  ataeked  6  alamant.  .. 
ASA  YapI— OauMa  atackad  370  ta  430MC. 


GENERATORS 

•  Ecllpaa-Plonter  typa  7I0-3A  (NavyMadal  NCA-SA) 

Output— AC  II5V  |6.4A  800  ta  I400cy.  I  d:  OC  30 
Volta  60  Ampa.  Brand  Naw . . $38.50 

•  Ccllase-pranaar  typa  1239-lA.  Output— 30  VaHa 
DC  15  Ampa.  Brand  Naw— Original  Pmeklng.  .$15.50 


SYNCHROS 


THYRATRONS  It  IGNITRONS 

OA4G  PG  41  FG-371  i  733A 

CIA  PG-97  393A  873 

1C2I  PG-47  394A  804 

3A4G  PG-OIA  GL-415  809 

3B4  91  KU-410  1445 

3D31  PC-95  KU-433  i  1904 

3C33  PG-tOO  KU-430  ,  3050 

3C31  PG-144  KD-434  !  3451 

4C35  PG-173  WL-453  5509 

COB  PG-178  WL-473  ,  5551 

5C33  RX333A  WL-477  5553 

C4J  PG-335A  WL-481  5557 

PG-17  ;  5549 

FG-$3  i 


Sira  I.  3.  9.  4.  7  and  8  panaratara.  matara.  eantral 
transfarmara.  didarantlal  panaratara.  aad  diffarantlal 
matara  In  atock. 

AY-I91D  9P  M  C-49494-1 

AY-I39D  5G  N  €-7X348 

AV.I39D  5N  X  C-79349 

irr  4DG  3J1P1  C-7S419 

IP  4G  3JfGl  C-70411 

SB  7DG  2J1HI  C-79415 

5<rr  7G  C-4494S-4  C.79331 

5D  A  CM79I  C-783M 

5DG  B  C-49490-3  C-79479 

SEND  FOR  COMPLBTB  LISTING 
SYNCHRO  CAPACITMS  IN  STOCK 


WESTINGHOUSE 

HYPERSIL 

TRANSFORMER 


EACH 


Ttrms  20%  cash  with  order,  balance  C.  O.  0. 
unless  rated.  Alt  prices  net  F.O.B.  our  ware¬ 
house,  Phda.,  Penna.,  sub/ect  to  change  without 
notice. 
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MINI  DITtCTOR  SCR  «2S 

DM«ru  metAllle  ob)«eU  (ferrous  or  i 
ferrous)  to  o  deptb  of  sporox.  •  ft.  ] 
outboord  motors  oo  the  bottom  of  Uket. 
s.  cute  underrrouBd  pliNog,  treusuru. 
tullie  frsgmeou  In  lumbm.  etc.  ] 
compete  wttb  Insu  book.  149.00.  ' 
but  like  oev  . p 


SUPERIOR  POWERSTAT 

Tm  llM-tT.  Prt:  ISOV.  S  ph.  60  CT.  Output: 
0*r0  Tolto  T  KTA.  Muj  bo  tepurutdd  ond  osod 
00  tkree  O-llST.  1  pb.  60  ej.  10  KTA  unlto. 


MOTORS  AND  GENERATORS 

OSTER  TYPE  0.4-2,  J4VIH*.  1/60  HP.  1800  RPM.  I 

Hhunt  Wound  . 14.00' 

OHIO  ELEC  temtfO.  IISVAC  60  ry.  1  ph.  1/40  HP. 

3400  HI'M.  coot.  IHitv  . II2.M 

G.E.  Model  5BAI4A522,  MYDC.  0.S9A,  16  os/ln 

torque  MOORPM  . fiM 

Uolvorsul  Elec,  «623.  115VDC.  l.tA  SOOARPbf. .  .$4.66 
W.E.  tKS96M.  lOVDC.  O.OA.  SOOCRPM,  Shunt 

wound  . V.M 

G.E.  *9BV6^  Pmnooeot  IfofBoC  type.  140TDC 

OJ.^A  1800RPM  . $4.69 

EMC.  SPN37692.  8SVDC.  1/SOHP.  Oeor  redoeed  to 

21RPH  . $12.69 

Goo'l  UdMstrioo.  IISVAC.  60cy.  .68A  80RPM  feured 

U>  SO-SORPM  . $3.69 

Eloe.  Spoe.  Typo  JAI,  aiVDC,  15A  ^HP,  $800 


ELAPSED  TIME  METERS 

Mfd.  by  R.  W.  Cmoior  Co.  Typo  RT.3H.  t-IEltOi 
boors  Iv  tootbs.  119  Volts  64  cyslo.  Lnrpo  Qouotihr 
AvoiloMo  . $6.79 


REACTORS  AND  CHOKES 

Ro>-theon  trilOlO  Roted  lOH  (4  l.t  A  DC...  $46.66 
Q.il.  Cot.  »7476974.  Roted  15H  #  13A  DC.  .$37.96 
G.R  rot  97476064.  Roted  MR  #  OISA  DC. .927.90 

Ind  9CK3016.  Roted  •  tOH  •  601CA  DC . $2.66 

Thordorson  9T488S3.  Roted  6B  #  SOMA  DC...|i.96 
Roytbeoo  9U-74$S.  Roted  1.M.6H  •  O.OUA  DC  e.29 
Roytbeon  9fT-631S.  Roted  0.016H  •  14A  DC..M.I6 
Roytbeoci  9tnCRS87D.  Roted  3011  #  .OSA  DC.... $9.29 
O.K.  COL  #7471463.  Roted  9H  •  .035A  DC  4KT 

■Pboi  . 62.34 

lYiordorsoa  #T45631.  Roted  7H  •  6.6A  DC  lOKT 

^ol  . $16.94 

Roytheon  UX91I4A.  Roted  O.IOOB  •  1.4A  DC.  .63.64 

Zenith  65040  Roted  I50B  #  1.0  MAIX* . $2.29 

lUTtheoD  inCSlli.  Roted  O.SOB  •  3.0A  DC.  .. $3.44 
Rovtheon  WX-5ia.  DuoL  Roted  1.79/1.75  •  O.tS/ 

0  25A  DC  .  93.9A 

W.E.  Sino  Wove  Gonerotor  KA5913U)S  16V  I  Pb.  1715 
RPM,  driven  by  W.R  motor  K8591SL01.  115V  60  ^ 


Til#  fpllowiviM  115V  400  cy  Prifnory 

Roytbeon  irX6S47.  See.  lOOOV  9  .0015A:  See.  #3; 

6.15V  9  700MA  . $3.66 

Sperrv  702719.  Sec.  #1:  700  V(T  9  SISMA:  Ree.  #2 
200VCT  m  lOOMA:  See.  #3:  18V  9  600MA;  Sec.  #4: 

6.3V  9  ISA;  Sec.  #5:  6V  9  6A . 64.35 

Roytheon  IJX83G2C.  Sec.  #1:  6.3V  9  4.7A:  Seo.  #2 

5V  9  3A:  Sec.  #8:  6.3V  9  .6A . $3.90 

Sperry  #702M1.  Sec.  #1:  ISOOVCT  9  OOMA:  Sec.  #2: 
SSOVCT  9  120MA;  Bern.  #3  *  4:  6V  9  3A:  See.  #5: 

6.3V  9  5A:  Sec  #6;  6.3V  9  3A . $9.29 

Sperry  #702523.  Sec.  #1:  740V  9  12MA;  Seco.  #2  A 

3:  8.5V  9  3A:  Seco.  #3  A  4:  6.SV  9  1  8SA . 93.25 

W.E.  «SPI035.  See.  #1:  900V  9  4inMA:  See.  #2; 

875V  9  4tOUA:  See.  #3:  7B0V  S  4tOMA . 13.29 

Federal  #RA6404-1.  See.  #1:  590'0/l65/.550  9  SOOMA; 
Secs.  #8  A  S:  5V  9  3A:  See.  #4:  6.3V  9  8A:  Sec. 

#5:  85V  m  18A . 94.W 

W.E  #KSK966.  See:  990/879/780VCT  9  430MA  $3.29 
Roytheon  irX8486A.  See:  9V  9  5A  1S.5KV  TWt.. 63.90 

Roytheon  UX7t.59.  Sec:  1-6.5^V  9  005A . $4.29 

StoBcor  Modulation  A3^7i.  For  iinfle  6L6  (elom)  Al. 

Prt:  4500  Ohmv;  Sec:  8.500  Ohmi . . $1.75 

Raytheon  Output  UX748&A.  IM:  3600  Ohm  TOMA:  See: 

710  Ohm  O-MA . $1.79 

Raytheon  Pulse  WX5137.  IM:  4KV  I  Mu.  See. :  8m: 

16KV  16A . 66.75 

O.E.  #680457.  Prl:  1/1.5/S.6/8/10V:  Sec:  50-.50V 

lOOW  . $2.65 

Roytbeon  #t’79.58B  Prl:  870V  60  cy:  See:  1S.5V  9 

450MA  . n.m 

O.E  #660500.  Prt:  4.50V;  S*c:  6V  9  8VA . 66« 

Federal  RA6403-1.  Audio.  Pri:  8000  Ohm  9  9MA: 

Sec:  600  Ohm  . $1.66 

Federal  RA6408-1.  Audio.  Irl:  1500  Ohm:  See:  lees 

than  1-Ofam  . 61.69 

Amertran  838^8  Audio  Output.  I*rl;  4OO0/1000  Ohms 

9  e-MA:  Sec:  4000  Ohms.  DB  level:  -US. . $1.69 

Roytheon  lotentoie  UX8442.  Prl:  -40V:  See: 

+40V  . ..$1.60 

W.E.  OielU^pe  Input  #L8677584-1  8C#4O1670A/ 

T5  . . .* . 654 

Fedwol  Driver  RA640:-1.  Prl:  Tapped  Unbalanced 
15000  Ohms  9  .(>06A  DC:  Seo:  1770  Ohms:  800  to  5000 


DC  SERVO  MOTORS 

White  Rodfera  Elec.  Co.  (6605X-46) 
84  VDC  9  .65  Amps.  Ty>rquo  50  tn 
lbs.  H  RPM  reversible,  comp,  w/llmlt 
twitch,  relays  ond  selenium  rectifiers 
on  top  of  motor,  to  keep  AC  out  of  motor.  5sSx4.  .912.65 


JACK  BOX  BC-1366.  oootolnt  i^uts.  selector  twlteh. 
potentiometer,  etc . 29< 


O  B.  VOLTAGE  REGITLATOR  MODEL  SGVD11B6. 
for  use  W/115V  90  cy  supply.  SS-S5KV  eomplM  w/l4 
Tubes  . 146.65 


Pfenesr  Gen-E-Meter  Oynoioptor  #888669.  Input  18V' 

Output  450V  9  l5flMA . 93.95 

CONVERTESS  PU-I6/AP.  Input  S8VDC:  outlet  Tl^ 

VAC  400  CT.  6.5A . $96.90 

INVERTERS  PU-7/AP.  Input  28VT>C:  output  115 

VAC  400  cy  81.6A . W.90 

,  INVERTERS  PE-218.  Input  SSVDC,  output  115VAC 
400  ey  at  1.5  KVA . 129.6' 


RELAYS 

O.E  #rR8:61-  R100J4.  8PDT,  6VDC,  15A  Con- 

tseto  . 61.29 

AUled  D09D88.  3PDT  6YDC.  15A  conUNs . 91.39 

Leoeb  Tvpe  10.54ARV.  3rST  on  moke.  8P8T  on  brso^ 

30-83  VDC,  15A  eontoots . $1-2$ 

O.E  #CR2:61-ni00F3.  DPirr  S4  VDC  5A  eontoets  794 

O-M  #13013.  DPDT.  84  VDC.  ISA  Contorts . 69« 

Prtoo  #311.  DPDT,  88  VDC.  10  Amp  OOOL  1900  ohm 

coll . 694 

O-M  #13030.  DP8T  on  moke.  3P8T  on  break.  S4VDC. 

16A  ooDtocts  .  $1  29 

Allen  Bradley  X89309.  SPOT  douMs  moko.  34VDC 

300  A  . $2  90 

A-B  Bulletin  Z9A545,  type  B6R.  SPOT  Doublo  Moke. 

14  VDC.  300  Amp  .  92.90 

Diinco  ThermM  Time  I>Hoy  115  VAC  60  Cy.  SPOT. 


WIRE  WOUND  RHEOSTATS 
Stnndord  Brandt 

#241D.  350/350  nhms  50W  «/W*  shaft . 

#341D.  300/300  ohms  SOW  w/V  thofl . 

#341D.  400/400  ohms  SOW  w/H*  shaft . 

#S0D.  .SO/SO  ohms  SOW  w/H*  shaft . 

Model  J.  16/16  Ohms  SOW  w/V  sboft . t< 

Model  J,  0.5  f^ms  SOW . 

Model  J.  5  Ohms  SOW . 

Model  J.  75  ohms  SOW .  . 

Model  J.  ISO  ohms  SOW . 

Model  J.  800  ohms  SOW . 3 

Model  J.  I'XM)  ohms  SOW . $ 

Model  J,  5000  ohms  60W . $ 

I  Model  H.  60  Ohms  SSW . 

60  Obmn  25W  . 

Model  H.  100  Ohms  SSW . 

Model  H.  175  Ohms  SSW . 

Tvpe  PR.  15  Ohms  85W . 

All  slM  potentiometers  ond  rheostats  In  stock.  M 
vour  requirements  op  sll  eorboo  or  wl rewound. 


WESTINGHOUSE  HQ8  PHASE  SELECTOR  RELAYS, 
for  wlertlve  Pole  Carrier  Relaying,  3  unit  per  ost  $i6.M 


RECTiriERS 

ITAT  Selenium.  Bridge.  #EE89.  10  ploteo  1'  dio. 

Input  IKVAC  Output  14VDC  9  .ISA . $2.29 

IT^SkT  Selenium.  Half  Wove.  #FE4.  4  plotso  1%*  dlo. 

Input  18VAO  Output  7.5VDC  9  49A . $1.66 

Westinghouae  #103B  Copper  Oxide.  Rolf  Wovo,  4 
pistes  IS'  D.  Input  4VAC  Output  SVDC  9  85A.  91.79 
O  R.  Model  6R85F10.  Selenium.  FuQ  Wove.  34  pletse 

1*  D.  Input  54 VAC  Output  S6VDC  #  SA . 93. tS 

B-L  #liL20381.  Selenium.  FuU  Wove.  34  plotm  1*  D 

|230VAC  Output  IgnvDC  9  .007SA . $3.69 

Weetlnehou-'e  #85402f>A.  Copper  Oxide  IS  plotee  SH* 
D.  Bridge.  Input  65V AC  Output  45VDC  9  .m.  .16.66 


BC-379C  Trootmitler  complete  w/tunlng  unlto.  Brood 
New  . $80.0r 


DECK  ENTRANCE  INSULATORS 

(Bowl  ond  Efonffo  Typo) 

Mfd  by  Ohio  Brsao  Co.  heavy  golv. 
metal  flange  lOV  D..  pore,  bowl  eel  In 
rubber  gaskets.  Tbp  bell  7M*  D.  bfom 
I^P^^  feetl  thru  rod  105$'  L.  Insul.  disL  beraeen 
top  bell  ond  flange  6V . SA6f 


DAVEN  SOUND  ATTENUATORS 
IVpo  S50-A.  Network,  ladder,  linear, 
Imped.  30/30  ohms.  SDB  attenuation.  10 
W  dissipation  .  $3.6* 


HEAVY  DUTY 

COPPER  OXIDE  RECTIFIERS 

rCDERAl.  TEL  A  RADIO  DC  POWER  BUP- 
PLT.  Input:  330  volu  60  cy  Sph.  Output:  38 
volt#  DC  ISO  Amperso  oonL  duty.  Comidelo  w/ 

meter*,  like  new  . 9279.66 

RAMMVrr  ELECTRIC  RECT1FIER8  MODE!. 
SPB-IOOB.  Input:  330  volts  60  cy  3  ph  ISA. 
Output:  18  volts  et  ISO  Amperes.  SO  Volts  at  6ft 
ompona  cent  duty.  Complete  w/voU  ondom- 


WdtlinghousA  WafHioyr  Mtttrt 

Type  C8.  S40V/60cy/li>h  15  Ampi.  S  Wire,  new  912.50 
Type  C8.  130V/60cy/lph  IS  Amp..  3  Wire,  new  $6.50 
IVpe  CA.  120/60ey/1pn  IS  Amp..  3  Wire,  new  $6.50 

W.E.  Test  Se<  I-II5 . M.50 

GC-6  XhTiTTER.  With  spore  porU  kit.  FreguetMry 
range  3- 18  MC  ond  300-600  KC.  Bond  switching  106  w 
output.  Brand  new  in  original  mfg.  crates.  <’<imee  with 
tubes  and  spore  ports  Ut.  (Borneo  In  three  unlu:  high 
and  low  frequency  xmltter  and  rectifler.  Dimensions: 
14'  deep  x  27'  long  x  2954'  high.  Net  wt.  137  Ihs.  Ahpg 
WL  Miprox  250  lbs  Finished  In  block  crackle  abock 
mounted.  Has  7  meters  for  indicating  plate  and  grid 


HEAVY  DUTY  TRANSFORMERS 

G.E.  Cot.  #7479965.  IM:  2S0V  60  cy  Sec:  II.4/8.2VCT: 

11/5.5V  9  60A.  Smi  954L  6WW . $29.60 

G.E.  Cot.  #790365.  Prl:  203.3V  60  cy  8ec:  6.SV  9 

250  Amperes  . $39.50 

G.K.  Cat.  #7479971.  Prl.  2.30/309V  50/60  cy:  Sec: 

1365/1300/I23.5V(T  735VA.  754  x  554  x  854...  $26.50 
O.E.  Cot.  #7476972.  Prl:  230/308V  50/80  cy:  See: 

245O/S35n/3S10VM8.  185  KVA . 

G  K.  Cot  #7475695.  IM:  U5V  60  ey.  See:  35.30^ 

3720/3610  y.  M.8.  1.31KVA .  $47.50 

Moloney  Elec.  R]iXl0383.  Prt;  115  230V  50/60  ey. 

Her;  0/21000  Volu  9  100  MA  IK'.  Half  Wove.  0.1 
ttlled.  16'D  lenv  2(rH  eicl.  of  Ins . $125.00 

ALL  MBkCHANDISi  BHAND  NEW  UNLBS5  OTHERWISg  NOTATED 
ALL  PRICES  F.O.B.  BOSTON.  ORDERS  ACCEPTED  PROM  RATED  CONCERNS  ON  OPEN  ACCOUNTS  NIT  30  DAYS. 


MALLORT  RECTOOTARTER  TTFE  AP8-90. 
Input:  330  Volu  60  eycle  3  ph.  Output:  19 
VlK  at  iOOA  for  1  min.  300A  for  I  hr..  130A 
COM.  Output:  34VDC  at  300A  for  1  aaln..  IOOA 
for  1  hr..  05A  oonL  Comptete  w/volt  ond  am- 
metsra  like  new  .  ....  $22S.iv 
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SVPEHMOR  VALUES  ER03M 

AMERICA’S  LARGEST  ELECTRICAL  CONVERSION  HOUSE 


HOLTZER-CABOT  HIGH  FREQUENCY  MO  BETS. 
COmpAct  2  beATinc  unit*  with  input  of  120  YDC.  7 
wapA.  Output:  120  Tolta,  S20  Crclii.  Hm  MMft 
nteuion  permlttlnf  um  m  dual  fentmtor. 

Priop . $II2.90 

WE8TINGHOU8E  HIGH  FREQUENCY  UNITB.  Op- 
ernte  wlUt  Input  of  115  VDC  to  dtUm  17  TAC.  1050 

to  1950  cjcim.  An  excwUent  teIuo . 229.50 

E8CO  DUAL  FREQUENCY  UNITB.  Motor  ep»-r»t« 
:2C  VI>C.  :c  Dollven  7B  Toltf  at  120 

CtcIm  or  200  Volto  At  720  Cycle" 


HIGH  FREQUENCY 
CONVERSION  EQUIPMENT 

ONAN  400  CYCLE  MG  BET.  Motor:  7H  B.F.  opem- 
tlre  At  220^440  V  S^.  60  cy.  V  belted  to  Mir-exdted 
AltereAtor  with  output  of  4  KVA.  115  Volta,  aintla  ph. 
400  C.P.8.  AltenuUor  ta  aelf-exetted  with  secondAry 
output  of  14  VDC  40  Amp.  With  VoltAfe  Boculator 

bulTt-ln.  Price  . 2592.00 

With  alaile  phAse  Motor . 2542.00 

ELECTRIC  SPECIALTY  FREQUENCY  CHANGERS 
Typo  BKS52/HKiDt354  Input:  220  Volta.  S  Fh.  69 
5^  EPM.  Output :  250  Volta.  20  Ani^.  ainflo  ph.  180 
Oyo.  5000  VA.  5000  Watta.  Brand  Now.  Compact 
ball  bearlna  unlu  for  oparatloo  ot  Hl-eyela  OQUlpmenu 

spbciaiTprice . liMoe 

ONAN  900  CYCLE  MG  UNIT.  Kmplorlnf  I  H.P. 
Motor  operative  at  220/449  Volta.  84.  90  Cy.  T  bolted 
to  aeif-exc.  fenerator  with  output  of  1.5  KTA.  115 
Volta,  finale  ph.  800  CPS.  and  ocoondav  output  nf 
500  WatU  88.6  VDC  17.5  Affipereo.  FRlOl. ..  .099.00 
HOLTZER.CABOT  MGI52F.  Input:  88  ToHa  DC  at 
52  Amp.  Output:  115  Volta.  400  opa.  8  phaaa.  750  va.; 
.9  P.  F.  alao  aecondary  output  of  26  Vdta.  400  cycleo, 
ilDxle  phase  at  250  va. ;  roltace  and  frequent  refolated. 

REBUILT  LIKE  NEW . 199.90 

ONAN  2  BEARING  MG  UNITS.  Motor:  115/230  YolU, 
■inale  Phas^  60  cy.  Generator:  .6  KVA  115  Volta,  6.8 


10  amperea. 


ww...  ...  .w.,  wvlaa.  Price . 905.00 

GC  MQ  UNITS.  Motor:  110  Volu.  D.C.  81.5  Amperee. 
In  a  alofle  compact  unit  with  output  of  120  Volta.  80.8 
An^  alnaie  ph.  500  oyclaa  LUco  Now.  Prloo...Tl96.00 
500  CYCLE  MG  SETS,  BrlUah  mado  motor  tenerator, 

9  KW.  2  bearlnf  unit.  Input  180-.S40  VDC,  output  18U 

folta.  1  4  weight  app.  1000  Iba.  Prtee . M29.0O 

INVERTER  UNIT  PE206A.  Input:  27.5  VDC.  28 
amt.  Output:  80  Volta,  ainglo  ph.  800  CPS.  500  VA. 

I*nc» . $10.00 

RLX  DUAL  GENERATORS.  Flange  mounted.  Output: 
500  WatU.  1300-2600  Cyclea.  alao  ll- 14  VDC  790  WatU. 

Prloa . I25.S0 

ELECTRIC  SPECIALTY  HIGH  FREQUENCY  CON. 
VERIER  UNIT.  Primary:  82  VDC.  16  amp^a.  8000 
It.P.M.  Ball  Bearinga.  Seooodary:  850  roltt.  1500 
cyclea.  .75  ampe.  275  T.A  Slngla  Ph.  BuUt-lh  fre¬ 
quency  control,  ^wcially  Priced  at . 199.00 

BENOIX  POWER  MQ  SET.  Cooalate  of  0.1.  1  HP 
Rap-lnd  Motor.  115  volU,  aingle  phaee.  60  eya.  dlreetlj 
connected  to  Rendlx  alternator  with  output  of  119  folu, 
700  eye..  900  watu  and  DC  output  of  14.5  eelu.  DC. 

82  amp.  Brand  new.  Price . 5222  00 

CONTINENTAL  DC/AC  SET.  Motor:  1.5  EP.  ISO 
VDC.  8440  KPM.  Output:  120  VAC.  9.9  ampe..  9 
800  eye..  1  ph..  alao  output  of  14  VDC.  4  ampa..  Model 
CQ21637.  Compact  2-bear.  unlU.  Complete  rebuilt 

j  Price . $99.00 

Alao  arallable  with  input  ef  440-8-80  and  aama  outsat. 

Price . $107.50 

WINCHARGER  PU-I9/AP  INVERTER.  Type  MO750 
Input:  28  toIU,  60  amp.  Output:  115  rolU.  6.5  amp 

400  eye..  1  ph.  Brand  new.  IMce . 969.50 

HOLTZER-CABDT  MG  221.  Cunpact  2  bear,  nnlu  for 
low  current  400  eye.  Operatea  at  82  VIK'.  9.5  amp. 
Output:  110  Tolu.  1.0  amp..  1  ph..  100  watu.  400  oyc. 

Brand  new.  Price . $99.50 

HQLTZER-CABOT  MG  218.  Operatea  at  116  VDC.  2.3 

amp.  with  aama  output.  Price . $79.50 

LELANO  INVERTER  TYPE  MG  4A.  DC  Input:  8T.5 
rolU.  38  amp..  6000  JIPM.  Output:  115  rolU.  1  ph. . 
400  oyc..  500  VA.  Like  new  and  fully  guaranteeci. 

Price . $39.5') 

GENERAL  ELECTRIC  MODEL  5D2INJ3A.  Input:  2' 
vc^U.  35  amp.  Output:  115  rolU.  485  VA.  I  ph..  400 

cyo.  Price  . $31.50 

LDUIS-ALLIS  3  UNIT  MG  SET.  ConsUU  of  5  HP 
motor  operatire  at  220/440-3-60  directly  coupled  to 
alternator  with  output  of  115  volU,  1  ph..  400  eye.  and 
with  exciter  unit  all  mounts  on  iteel  baaa  Brand  new. 

Price  . $865  P 

HOLTZER-CABDT  TYPE  CAJ.2III66  MQ  UNITS. 
Compart  2  bear,  operative  at  115  eolu,  1  ph..  60  <do.. 
H  HP.  Output:  115  TOiu.  4  amp..  233  cyo.*  8  ph.. 

alao  24  VDC  at  6  amp.  Brand  new.  Price . 830.00 

NORMAND  ELEC.  CO.  (BRITISH  MFG.)  MG  UNIT 
Motor;  220  VIk:.  8.8  amp..  2  HP.  4200  RPM.  dtrecUv 
connected  to  H.  F.  alternator  with  output  of  1400-2800 

eye..  1200  watta.  Bxc,  24  VDC.  Price . $70.0'' 

MARbONI  MG  UNIT.  U  KW.  ODeritn  *t  lid  TDC 
to  deliver  110  VAC.  300  rye.,  fupfriied  with  flald  rbeo- 

ttat  for  variable  freqtiency  output.  Price . $70.09 

PIONEER  MG  UNIT.  Input:  115  VDC.  8.4  amp. 
Output;  140  VAC.  1.2  amp..  350  eye.  Complete  with 
field  rheoKtat  for  variable  frequency  outpuL 

Price  . . $90.00 

ESCO  MG  UNIT.  Operative  at  120  YDC.  85  amp..  4 
HP.  Dellvera  IIS  VAC.  1  ph..  1050  cyo..  8  KW.  An 
exceptionally  flne  macine  for  labnratc^  nm.  Can 
UMd  with  held  rheoatat  for  frequenelee  up  to  200«i 

ayclea.  Price . .  . $175.0 

ESCO  INVERTER  UNIT.  Prim:  It  VDC.  80  aaip  . 


HERE  IS  EXCEPTIONAL  VALUE 


RoWnt  aad  Myera  Meter  Generator  Unite.  Oeerate 
et  MO  Veits.  AC.  sineie  ehase.  60  eye.  and  delhwr 
22/40  Veits.  DC.  Can  be  esed  with  Bold  rheostat 
to  supaly  24/26  VDC  for  the  eperatien  ef  aare 
eeeipment  from  Hehtlnp  line.  Rated  at  40  watts 
but  will  deliver  200  watts  for  Intarmtttant  opera¬ 
tion.  Gear  head  built  into  one  end  rotates  extaraal 
shr  i  at  225  RPM.  An  axceetional  value  at  $18.75 
auL.i.  With  Reid  rheostat  $20.00.  Also  available 
for  operation  at  115  VDC  at  $12.50  and  with 
rheostat  at  $13.75  each.  Both  units  have  t/4 
HP  Motor.  Stock  ep  on  these  sets  while  they  are 
available.  S^al  price  on  quantity.  Robuilt. 


Esco  AC  Motors:  built-in  magnetic  brake  for  quick  re¬ 
versing.  Double  shaft,  ball  bearings.  Rated:  8^  UP— 
SO  minutes,  marine  dut> :  440-:t-60.  Brand  new  In 
Original  cases.  SPECIAL  PRICE . $34.0C 


I  INDUCTION  VOLTAGE  REGULATOR 
Type  IRT.  form  M.  1  64  KVA.  8  phaee.  60 
oclce.  cont.  duty.  Outdoor  aerrice.  Pri¬ 
mary:  208  V..  10.5  load  ampe.  Oil-tUled 
Wgt.  365  Iba.  83  X  17*  X  14* . IK.06 

ESCO  DC,  AC  MG  SETS.  Motor:  115  Volta.  IH  HP 
line  start,  built  in  voltage  regulator,  frequency  control, 
flllwed:  ideal  for  telerialon.  radar  er  any  applicatloo 
requiring  c«in«tant  voltage  and  frequency.  Output: 
V.A.C.  I^.  60  eye.  460  V.A.  Brand  New . $120.66 

JANETTE  ROTARY  CONVERTERS 

MO  VA.  Input:  110  VDC:  Output:  119  VAC,  aingle 
phase.  60  cycles:  8600  speed.  With  filter  for  elimina¬ 
tion  of  radio  Interference.  Reliably  rebuilt 

|*rlre . $19.96 

IDEAL  AC/DC  M-G  UNIT.  110  V.  1^.  60  ey.  Input: 
116  VDC  2.2.8  amp.  .25  KW  output  8  bearing  unit 
thoroughly  rebuilt  and  guaranteed.  With  rheostaA 

Price  . $5S.99 

GE  DC  Ganarators.  Conststa  of  thraa  separata  gaaer- 
atom  in  one  unit.  3600  RPM.  Delivers  1200  V..  «q  V 

25  a  and  115  V.  1.8  anm.  Price . .824.99 

British  Aitarnators.  1.5  KVA..  830  VolU.  lA.  4(M  CP^ 

aep.  exc.  Price . $M$.00 

Crempton-Parklasen  Alternaters.  8  KTA.  .T  PF.  ll? 
VAC.  lA.  60  cy.  IHOO  R1*M.  aep.  exc.  IMce. ., 

DC  Manual  Centrallara.  mfg.  by  Marconi  Co.  if  Iteg- 
land.  Knc.  tvpe.  For  starting  duty  of  24  VDC  Mntnra. 
rated  at  .7  UP.  A  really  hard-to-get  unit  at  a  flvp- 

awav  price.  RFiTCIAL . *.$4.99 

PIONEER  DYNAMOTOR.  T^  PS2.50.  Input:  12 
VDC,  4  9  amp.  Output:  350  VDC.  .100  amp.,  brand 

new.  Price . $14.00 

BRITISH  DC/AC  MG  UNITS,  f^rate  at  100/116 
VDC.  4  amps..  3000  RPM.  Output:  230  VAC.  .97  amp.. 

30  cya  Wt:  132  Iba.  Brand  new.  Price . $42.50 

With  field  rheostat  for  60  eve.  output.  Price - $50.00 

6.E.  3  PH.  transformers.  3  KVA.  411/429/440 

IM.  140  volts.  3  ph  Sec.  Price . $45.50 

6.E.  SELSYN  MOTORS.  Model  2JD65PA8.  120/55 

'  olts,  60  c.vc.  Price . 9IS.$9 

I  BOGUE  ELECTRIC  AC/DC  MQ  SET.  CMmMg  Ot  9 
HP  motor  in  center  directly  connected  to  1  19  vML 
,  160  amp.  generators.  Will  deliver  24  volts  at  199  amgk 
I  nr  1 2  volts  St  820  amp.  Condition  Uka  new. 

.  Price . 9379.r‘ 


WESTINGHOUSE  AMPLIDYNE  TYPE 
MG  SETS 

Motor:  Type  C8.  Fr  204.  208  v.  3  ph..  90  CTO..  4 
amps,  1.5  HP,  directly  connected  to  2  DC  fw.  <’ 
125  VDC.  2  8  amp..  35  KW.  Gen.  i2l  250  VDC. 
2  amp.,  sep  exc.  3.5  volts.  ’Hie  3  units  are  con¬ 
tained  In  one  b4>using  Brand  new.  The  gmerators 
have  timilar  characterlstio  of  an  amplidyne  with  r 
set  of  control  fields  and  are  completely  eneloaed  with 
rubber  gasket.s  on  the  enclosing  oovera.  okUh  can 
be  removed  for  increased  KW'  output  An  oiaap- 
tlonal  value  at . $163. ( 


>ANY  Tel.  HAncock  6*2460 
BOSTON  10,  MASSACHUSETTS 


Established  in  1922 
409  ATLANTIC  AVE. 
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C«mfc.  Tramfemm — 11SV/S0-M  biMt. 

It«m  H.V.  Amp,  WlMwinti 

rj '*»  »4svr:T  sv/ia.  ».sv/i.ia  um 

CTAIi  MVCT  >W  ».SVrT/»«. 

_  t  SVCT/JA  l.M 

isonv  .IM  ts/It  M/.IM  .  .  *.*» 

CT-I5A  JS»VCT  .#7»  A.S/.A.  (.l/l.l.  1  Iks.  2.*f 

CT.«71  IIOV  .2M  U/  IM.  JV/1». 

_  t.S/14 .  4.tf 

CT-r7t  IMOV  4MA  I.Vt .  4.»f 

CT.J47  S44Vf7T  .OS*  SVCT/JA  2.U 

CT-71I  SUVCT  .144  4  J/l.  1  iVCT/J  . .  2.M 

CT-44A  t>ll4VCT  .414  4.J/1A.J.JVCT/7A  J.M 

CT-4IA  714V  .144  SV/SA.  4.1/J.S  ...  JJi 

CT-441  S4V  .140  SVl  A  5V/1.1  2.» 

CT441  ISOCVT  OMMASV'JA  1.TJ 

CT.4J1  SUVCT  .4M  SV/JA.  4.1V/4A...  4Jf 

CT.4I4  I1S4  .  402  MA  t.SV/2.IA.  t.SV/ 

_  I.7SA .  4.11 

CTIJ7  JS4VCT  .4MMA  SV/JA .  2.TI 

CTU6  JJOV  .MS  6.JV/1.1.  t.JV/440 

_  MA.. .  l.Tl 

CT.J14  JJOVCT  .4U  SV/J.  4.J/7.S.  4.J/J  J.2i 


llA .  .  U.U 

ircciAL  liccTiricm 

ON  NCQUCST 

Hi-C«fT«nt  Ch»lm 
.1  HT— IS  Amp— 46  ObmM 

II4.W 

.01  HT— S.S  Amp-<'»Mtd  $2.29 
Low-V»ltM«  Tf>n$l»nii«r» 
IISv.  60  Cy^ 

36V-4nv  at  3.9  ampa . S3.7S 

S4T1.5A .  t.OS 

K»-1.5A.  M 


rr-474  t.1V/t.SA . 

FT-IS?  4V/14A.  S.SV/1.7SA. 
FTI6I  6VA1SA . 


SH* .  l.Sf 

S  *  5V/7.sr  H  1  7*  1 

5*  T>  .  4.» 

30-3S-20V/1  MA . to 

SSV/6.SA .  1.41 

SV  12/4A .  2.M 

3  a  I.9V/S7,  S.Sr/1SA. 

SHiSa4H .  I.2S 

t  M  40V/.OS/S  I  SV/4A. 

It.«/1A .  2.M 

3  s  SV/S7A  1  1  SV/OA. 

1M/4H  I  S  a  7  30  tka.  24.M 

JV6.SA .  1.0i 

34V/400.  ST/SA.  S  M 


STF-OSA  115/230 

STT-MS  220 
STF-4M  230 
aSTP-40S  230/115 
STF.970  220/440 

8TP-1U  220 
STP-431  230 

STP^B  230 
STP-400  220 


D.I72I7S 


3H .  $8.00 

2  1  230/  05 .  lJt$ 

4000V/.002 .  1.30 

1500/140.  110V/.200. 

S.$V/  200.  5V/10.  2.0- 

I  Vio .  13.H 

200V/200.  4  I  4.SV/.0. .  2.08 

200V /.OS.  lOOV/l. 

0.3V '4.2 .  2.08 

700VCT/75  MA,  40VCT/ 
.I00.I5/I0/1SV/100 

MA  .  3.08 

400V/  30.  190/  30.  2  ■ 

5V/24  w/3-000  Sackat  3.08 


Ifiput  Cutout 
Tjrm  VoHa  Ampa.  Valta  Ampa. 

PC08  20  1  25  2SO  .000 

008418  14  0  2  330  .170 

DMSSA  20  7  540  .250 

00842  14  40  515  .110 

1030  .050 

2/0 

PCIOIC  12/20  IS  O  400  .135 

03  000  .020 

BOAR83  28  3  25  375  .150 

23388  27  1.78  205  075 

38C0488  20  1  2  250  .000 

ZA.888  12/24  4/2  500  .  050 

ZA-880  12/24  0/4  13/275  3/110 

B-lOpaali  12  9.4  275  .110 

500  .050 

D*184  12  225  .100 

^  440  .200 

OA-SA  20  10  900  .  000 

150  .010 

'  14  5  .5 

5883  28  1.4  250  .000 

PC71CM  20  19  1000  .  350 

CW21AAX  13  12.0  400  .135 

20  0.3  000  .020 

9  1.12 

BOnKM  14  40  UOOO  .350 


STC-011  290V 
8TC-10A  S20V 

STC407  230V 


.577HY  7.7MA . 

1.75HY  lOOA  . 

Doal  90HY  .030A . 

11  .SHY  90MA . 

.04SHY  900A . 

SHY  040A  . 

25HY  OOMA . 

OHY  .150A . 

2SHY  .070A . . 

80HY  25MA . 

.35HY  3SA . 

DoaJ  20HY  .lOOA . 

8W  .9/6HY  .970/.I30A. 

lOHY  .900A . 

20HY  005  . 

126HY  17MA . 
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Thaaa  XFKMItS  ara  Ar«3 
Spaa.  All  UaOarratatf. 

— 115WS0-M  cpi  InMt. 

p,  PwamawU  Pi  laa 

SV/2A.  O.SV/l.SA  $4*28 
0.9VrT/3  0. 

0  3VCT/3A  S.H 

15/lt  SO/.lOO  .  .  9.98 

0.9/.0. 0.9/l.A  3  Ika.  2.98 
33/  200.  5V/10. 


_ 0.3V/IA . 

8PCCIAL  PUkTK  TRANtrOROICm 

atP-94S  210/20/30  llOOCvRoO  5)4  I  4  i 


FHumofit  Tfcpofomiofa — 1 1 SV/SO-80  cpo  Input. 
Itam  llaOliie  Cacti 

FT-781  000  Tram.  2iS  S/'SA  .  82.28 

FTG.31  2.5V/2,5.  7V/7A  aapa  •  t$V/2.5A). 


Floto  Trensferniorf — IISV/SO^O  cpo  Input. 
Itam  Rattiii  CacP 

PT^70  Ante  120VCT/10MA .  58.89 

PT-3IA  3i300V/5MA . T9 

PT-tOA  4000VCT  N.L.  3%  to  It*  HiO*  Wi7*  L 

tOlba. . 29.M 

PT-033  4150V /400  MA  11  Hi  9W  Wi9*D  70  Iba.  49.98 

PT-75-2  3700/3440/91ISVCT/77  MA .  28.98 

PT-20-1  4000VrT/.077 .  12.98 

PT-403  AiiU  70V/IA  .  2.29  I 

PT  IOO  1120VCT/7n  MA.  S90VCT/U  MA.  25  1 


PT-ITO  Aato  150/140/137/128— .71A .  3.29 

PT  139  42V/40V/50V/55V/15.2A7H*7*W* 

_  0H*H .  18.98 

PT-3IA  t«900V/5MA . T9 

PT^70  12OVCT/I0MA . T9 

PT-I2A  200VCT/I.2A .  2.98 

Item  Prt.  Output  Price 

STr-940  210/220/230  2SV/4A  3  H'  H  t  2 14*  a 
_  2l<*  n .  52.39 


FILTIR  CHOKES 
IUTIN08 

5  HY  200MA . 

10  HY  .030A 

Dual  l.75*.)SS  HY  100  MA. 
Dual  .01-3.5HY  9SP-75MA . . 

15HY  .tlOA . 

IHY  .lOOA . 

.OHY  .490A . 

8W  .09/01tlfT  2/.3A . 

lOOOOHY.OMA . 

t-lHY  OOMA . 

2HY200MA  . 

8W1S/29IIY  ISOMA . 

1  tHY  lOOA . 

2.1HY  .200A . 


Trpiiaiiilttort 
40-Wutt 
Output 
TKeae  Fompua 
V.F.O.  Drtvmn 
Avoiloblu 

4— 9.9MC.  98.98 

5,3— 7MC.  8.98 

S74N  (ABC81 


PE157VlbropMk 
for  BC  745 
Rune  on  IT  DC. 


,  onntalnad  tn  earn 
wUcIi  la  ehaned 
from  8  Vac  or  DC 
Alao  oontalna  5* 
PM  Spaakar  A 


antenna  la  a  IBtnal 
type,  and  may  be  uaed 
'ma  for  pre  tunlnt  rlia  for  atther  > 
r.^'Ulncla  wire.  Ooublat.  or  oa-  ' 
1*7  /mr'T'j  '  axial  fad  aotannaa.  Unit  I 
•  a  '  I  a  a  I  «'«n*iata  of  two  eoUa.  two  ra- 
\A  iiav  ail  JL*  iV  ! rtrtabla  rondanaar  ! 
SA  II8V  80  ty  It-  .  and  indlcntlae  lampa,  cam-  | 
pvt.  Prlaa  •  ■  13.95  I  encloaed  In  etrenlar 

r7ir“7 - - '  ‘‘on.  9*  In  dlamatar,  6H*  [ 

hlgli.  barlni  bracket  for  wall  mount,  or  rear  iji  ean. 
reed  chiefly  by  Slonal  Corpa  for  tuninf  mobUo 
eguipmeot.  ! 


T.I^Mod.  Trana.  PP  6r6  or  PP  6Li  to  829.  832.  | 
KIT  A  DIAQIUM . 82.98  | 

8-19  HKII  TRAN8.  i  1^  i  a  AIIC8 

RECEIVER  _  f  ‘  ™  *1  MOOU- 

L*m  Pew  ^ek..t».5o  I _ I  LATOR 

8-19  Power  Pack. ..$8.98  fWHWi  MDT/ARTS 

- - - j*Uto  Mod- 

_  10*24  ARN>t  ulator  w/ 

Dual  e>28i  Ml-  dynamotor  completa  w/ 
C^^Beraaao.  Mara*  Tubea  1— 12J9.  2—1625. 
rwlaiaat  la  3*  Caea.  1— V1150.  Good  oond. 

ISill-l  Eaalpmeat  Price  . 18.98 

le.M  BC458  Scram  Mad.  fe28 

o.lfr^7»^”T?.“.L•••  thermiito«s 


Output 
Valta  Ampa. 

250  .000 

330  .170 

540  .250 


MICROWAVE  TUBES 

MAGNETRONS 

Wuk.  rrv.  Wit.  Pk.  P«T.  Oatp^  „ 

JJJT  4  jMs-jws  M.  rTS  K w  J^** 

UJl-'  Jtsv-JMkaa.  JUKW  M.M 

Ua-f  9S4S-MM  BO.  U  KW  U.U 

un  SMT-JJU  M.  lU  KW 

2JM  2MS-MI*  BO.  17S  KW  H.M 

UHI  >7M-ltJ*  BC.  J**  IS  „  „ 

JJM  Pk,.  SJM-JMJ  BO.  I  KW  M.M 

tiJt  Pk(.  SM7-JJU  BO.  17  KW  n.M 

UU  JOM-VIU  BO.  U  KW  TK.M 

IMS  J00.-J1M  B.  U  KW  TKM 

INI  »i4-j*i*b.  JJKw  n.n 

SJn  U.JMbb  i*KW  (KM 

UJk 

TUOV  S7J*-S«M  BC.  SU  KW  {LH 

nwv  SUO  BB  IMt  KW  TtM 

TKCV  SM  mo.  IM*  KW  1AM 

nVA  U4J-U.SB..  UKW  JAM 

TJtWk  9JU-VUS  B,.  M  KW  JAM 

TM  A.  B,  C,  D  !*-!• 

TM  AY.  by’.  DY.  by.  BY.  GY  *tM 

KLYSTRONS 

7i3A  7UA/B-1KU  TMA  TOTA 

"CVir  MAGNETRONS 

QK  H  SIJS-.JS75  me. 

QK  SJ  ICJ  TJW  me. 

QK  «l  S97S-.7KW  m. 

QK  W  tXOe-JOU  me.  „ 

New.  OuArkntMKl . EMh  Si7.M 

CR— TR— PUUE  TURES 

TMA  721  JEPI  724A 

3DPI  JFP7  JJJ*  TMG 

JfiPI  5CPI  ISR 


DYNAMOTORS 


PULSE  EQUIRMENT 

MIT.  MOO.  3  HARO  TUBE  PULSER:  Output  Fate 
■■owrr  l«4  KW  III  KV  mt  It  Amp).  Duty  RaU«; 
.001  max.  Pnlaa  duration:  5.  1.0,  8.0  mloraaae. 
Input  Toltafa:  115  «  400  to  2400  cpa.  Ueaa; 

I  71.SB.  4  R29-R.  3-’72’s.  1*’7S.  New .  $118.88 

APQ.i3  PULSE  MODULATOR.  Pulao  Width  .8  to 
1.1  Micro  8ec.  Rep.  rate  624  to  1348  Ppa.  Pk  pwr. 

out  3.5  KW  Knertrr  0-018  Joulee .  940.08 

TPB-3  PUL9E  MODULATOR.  Fk.  power  80  amp.  94 
KW  <1200  KW  pki :  pulse  rate  300  PPS.  1.5  mIero> 
aer.  pulse  line  Impedanoa  50  ohma.  Qraal^ 

eertea  cturclnf  verson  of  DC  ReaMianca  type, 
reee  twe  f05-A’a  as  ractlflen.  115  ?.  400  ev^ 

Input  New  with  all  tubes . 149.88 

AP»-i8  MODULATOR  DECK.  Completa.  Ians  tuhaa 
. 878.88 


PP8,  !^0  ohms  liv . 942.18 

6.E.  <6K3-5-30eo-50lPrr.  OKY  ‘*r‘  circuit.  8  sao- 
tlone  .5  microsecond.  2000  PPS.  50  obau  Imped- 

ance  . riSlo 

6.E.  t3R  (3  84  810)  (8-8.94-405  >  50P4T:  SKT 
CKT  Dual  ITnlt:  Ifnlt  1.  3  aaetlona.  84  Mleroaae. 
810  PPB.  50  ohma  Imp.:  Unit  2.  8  Beetlona.  LS4 

mtrroaeo.  405  PPR.  .50  ohma  Imp . 98.88 

7.8C3-I-209-87P.  T.5  KV.  *'8”  Circuit.  1  mleroaea 
200  PP9,  67  ohata  Impedance,  3  saotlona. ..  .97.88 
7.IC4.I8.«I.87P.  7.5  KV.  *'W  rlrealt.  4  aaetlona  18 

mleroaae.  60  PPS.  67  ohma  Impedance . 818.88 

7.8C33-208-8FT.  7.5  KV.  “fT’  Clnniit.  3  mlcraaee  900 
PP8,  67  Mima  imp.  3  sections . 912.38 

m$E~TiANSFOiMEl» 

Q.E.K..2748  .  «9.88 

6.C.K..2744.A.  11.5  KV  High  VoHace.  3.2  KV 
Voltaoa  9  ^  KW  epar.  (270  KW  max.)  1  mlero* 

■M'.  or  1/mlerosM.  9  600  PPR  .  .  538.88 

W.e,  #166173  Hl-Volt  Input  tranMormar.  W.8.  Im- 
pedanoa  ratio  50  ohms  to  900  ohma.  Frea.  ranoa: 
10  ko  to  2  me.  2  saetlona  parallel  eonneoted. 

potted  In  oil . 83K08 

W.E.-K9  9800  Input  transformer.  Wtndtno  ratio  be¬ 
tween  tennloala  3-5  and  1*2  la  1.1:1.  and  batmen 
tennlnala  f-T  and  1-2  la  2:1.  FreqiMocy  ranoa:  880- 

520  e.pa..  ParmalloT  core . 99.18 

W.E.  #0168271  HI  volt  Input  pulaa  TranMonnar 
927.18 

6.C.  K2490A.  Win  raeeUa  13KV.  4  mloro-taeand 
pulse  on  pri.  eecondary  deltm  14KV.  Peak  power 

out  lOOKW  Q  K.  . mSO 

6.E.  #K2744A.  Pulaa  la^  Itaa  to  maonetren  934.88 
Ray.  UX  7898— Pulaa  Output  PH.  Sr.  see.  41t. 27.98 
Ray  UX  9442— Pulia  Inreraloa :~40r  4-  40r..  17.98 
RAY  UX  7388-7387— PRF  1  MC  06  mleroaae.  88.88 


OIL  CONDENSERS 


TEST  SETS 
TS  i88/AF 
T9  82/AR 
T9  39/AF 
T9  12  UNIT  2 
T9  68/AF 
T9  33/AF 
>  CW89.A8M 


PC  218-C:  Input:  25  28  rde.  92  amp.  Output;  115  r. 
350-500  <7  1500  rolt-amparaa.  IMm:  irxm'xlO* 
N>w  (as  libown)  . $49.50 


PC  218-H:  Bama  as  aboro  except  tUe;  18)4'  x  8*  x 

10*.  .Sew  . 949.50 

PC  2IIH.  used,  good  oond . U2.96 

PC  209:  Input;  28  vde.  38  ampa.  Oinput:  80  v. 
800  oy.  500  volt-ampa.  Dim:  13*  #  5%*  x  lOH*. 

“12.50 


All  mer.  guar.  Mail  orders  promptlj  filled.  All  prtcM  F.O.B.  N.T.C.  Sand  MO  or  Chk.  Only  ablpping  chga.  pant  CO  D.  Rated  concarna  sand  P.O. 

MIN.  ORDER  99.89  COMMUIVICATIOIVS  EQUIPMENT  €0.  -n  order  .k. 

131  Liberty  St.,  N'ew  York,  N.  Y.  Dept.  E>9  Chas.  Rosru  Phoaes  Dlgby  9-4134 


SEARCHLIGHT  SECTION 


COMMUNICATIONS 


3cm  Research  Equipment  1"  x  Vi" 

WAVEGUIDE 

r  X  Vi*  Winfolia  la  «'  lautlu.  UO«»  Banw  to  UQfO  cot«.  iUfet 

platAd  . $/.5f  per  lencUi 

Rptfttlnf  iplRt  iwpiied  eiU^r  with  or  without  dock  mountlni.  ^ 

UG  4$  choke  BADfee . .  •  •  • 

Mkrpaotw  Head  WavoMitM'  (Ordnuioe  ab«>riRlon  t>-pe) 

OAUbrmtloo  ourra  . — - ;***S*®* 

2J42  Mafaatron  PvIm  Modiilatoro  14Kw  max.  rating  TKw  min.  FUU  folt' 
age  puleed  S.Skv.  6.S  Amp.  1001  dutj  cycle.  S.5  ueec  pulee  n^- 

ftlament  6.Sf  .5  amp.  Includes  magnetron  mtg.  and  blower. 

U'45  and  1-3B14.  New  . I?*  « 

TG.2M  Cryiial  Checker . |3|  JJ 


PULSE  EQUIPMENT 


MODULATOR  UNIT 
BC  1203-B 


BalkMad  Feed-Tbra  A^bty  .  . JjJW 

Pmsure  Gauge  Sactlen  15  lb.  gauge  and  press  nipple . 

Pmssre  Gasge,  15  lbs . 

Dual  Oselllatsr.Beaeen  Mount.  P/O  APS  10  Badar  for  mounting  two  7UA/B 

klywrun  with  cr>8Ul  mu.  matching  slugs,  shields . ....f42.W 

DaaJ  Oselllstsr,  Mount.  <Back  to  bock)  with  crystal  mount,  tunablo  hup^ 

nsiloo.  attenuating  slum  . r!f*S 

DIrsotloaaJ  Couglor.  I'U-4uAJ  Take  off  20  DB . 

Dlrsetlooal  Coupisr.  type  "N"  take  off  20  DB  calibrated . ^..$17.50 

2K25/723  AB  Receiver  local  oecUlator  Klystron  Mount,  complete  with  oti- 

tal  mount.  Iris  coupling  and  cboko  coupling  to  TB . M 

TR.ATR  Dugloxor  section  for  above . iH  5S 

CO  10$/APS  31  DlrecUon  Coupler  25  DB . P5*2$ 

nSAB  Mixer— Beacon  dual  Osc.  Mm.  w/xtal  bolder . 

Waveguide  Ssetlen  IT*  long  choke  to  cover  45  deg.  twist  A  2%*  radius.  M 

deg.  bend  . M  M 

Twist  go  deu.  5'  choke  to  cover  w/press  nipple . 

Waveguide  nectiens  24  ft.  long  silver  plated  with  choke  flange . 

3  esi.  mitred  elbow  - .-*-x 

UQ  at  flanges.... 

UG  40  chokes  . . 

gO  dsgrss  elbews  #R  or  H  plane  2H*  radius . 

go  dsgrss  twist  r  long— U039  to  UQ  40 . 

45  dsgros  twist . lAOC 

40KW  X  Band  radar,  complete  as  described  and  Ultutrated  In  July.  1951. 
FUeotrooics.— APH-4  under  belly  aoembly.  less  tubes . $373.08 

I  Va”  X  »/•"  WAVEGUIDE 

TunaMs  Tsrmlnation.  Precision  adjust . $03.01 

Lew  Power  Tenninatien . $25.08 

Magic  Tee  . $45.08 

go  Degree  Elbews.  K  or  H  plane .  $12.58 


Provides  200-4,000  PPS.  Sweep  time:  100  to  2,500 
microsec.  in  4  steps,  fixed  mod.  pulse,  suppressi8>n  pulse, 
sliding  modulating  pulse,  blanking  voltage,  marker  pulse, 
sweep  voltoges,  calibration  voltages,  fil.  voltages.  Oper¬ 
ates  1 1 5  vac.  50-60  cy.  Provides  various  types  of 
voltage  pulse  outputs  for  the  mcxJulotion  of  a  signal 
generator  such  os  General  Radio  #804B  or  #804C  used 
in  depot  bench  testing  of  SCR  695,  SCR  595,  ond 
SCR  535. 

New  as  shown . $125.00 


idane 


MIT.  MOD.  3  HARD  TUBE  PULBER:  Output  PuIm  Powtr:  114  KW  (II 
KV  at  12  amp).  Dut)  ilatlo:  .001  max.  iniL’te  duration:  ,5.  1.0.  10 
mlcroaeo.  Input  voltage:  115  v.  400  to  2400  cps.  Uses  1-T15-B.  1-829-B. 

APQ-13  PULSE  MODULATOR.  Pulse  Width  .5  to  1.1  Micro  See.  Bep. 

rate  624  to  1348  11«.  Pk.  I*wr.  out  35  KW.  Energy  0.018  Joules.  ■  .$4g.M 
TP8-3  PULSE  MODULATOR.  Pk.  power  50  amp.  24  KV  (1200  KW  pA) : 
pulse  rate  200  PI*S.  1.5  microsec:  pulse  line  impedance  50  ohms.  8^- 
cult — series  charging  version  of  DC  Resonance  type.  Usea  two  705-A‘i 

as  rectiflen.  US  v.  400  cycle  Input.  New  with  all  tubes . |4t.S0 

APS-iO  MODULATOR  DECK.  Complete,  less  tuhee . $73.M 

10  CM  RF  PACKAGE,  using  2J22  magnetron,  freq.  modulator  range  3267- 
3333  me,  complete  with  ^nver  supply  and  pulser  firing  apx.  20  kv  # 
30  A.  1  usee.  1000  PPH  I*Dwer  output  265  kw.  ^  rigid  coax  plumblnf 
thruout.  Uses  417A  kl>atron  mixer.  6Ac7  preamp.  Pulser  Is  715  B  HARD 
TUBE.  Complete  RF  unit,  pulser  unit,  receiver  front  ea.  new.  with 
tubes.  Reguires  U5v.  400  cy  ac  primary  . . $3S5 


Slug  Tueer  Attenirater  W  E.  guide.  (k>ld  plated. 


MICROWAVE  TEST  APPARATUS 


10  CM  RESEARCH  EQUIPMENT 

Coaxial  Wavemeter,  W.E..  Tranamladoo  using  type  ”S“  fittings. 

Calibrate  between  S400-4500Ma  . $99.50 

LHTR.  LIGHTHOUSE  ASSEMBLY  Part  of  RT39  APO  S  A  APG  15  Re¬ 
ceiver  and  Tran-s  (Javittes  w/assoo.  Tr.  Cavity  and  Type  N  ('IliO.  To 
Reevr.  Uses  2C40.  2C43.  1B27.  Tunable  APX  2400-2700  MCS.  Silver 

mated  . $49.50 

BEACON  LIGHTHOUSE  earlty  10  cm.  Mfg.  Bernard  Rice . $47.50  ea. 

MAGNETRON  TO  WAVEGUIDE  Coupler  with  721A  Duplexer  Cavity,  gold 

plated  . $45.00 

SIGNAL  GENERATOR,  using  417A  klystron.  2700-3300  me.  Output  approx. 

50  mw.  115  vac  power  supply.  With  tubM.  new . $425  00 

REGULATED  POWER  SUPPLY  for  OL  446  type  Ughthou.se  tubw  (2040. 

etc.)  115  vac.  60  ryclea.  Panel  Mounting.  Less  tubes . 332.50 

COAX.  CRYSTAL  MOUNT,  type  K  connectors . $17.50 

RT-3g/APG-S  10  cm.  lighthouse  KF  bead  o/o  Xmtr.-Recvr-'ni  oarltv 
co^.  reevr  A  30  MC  IF  strip  using  6AK5  (2C40.  2C43.  1B27  lineup) 


72lA  TR  BOX  complete  with  tube  and  tuning  plungers . $12.50 

McNALLY  KLYSTRON  CAVITIES  for  707B  or  2K28.  Three  types  avail 

able  . 34.00 

TS  268  CRYSTAL  CHECKER . $33.00 

F  2g/SPR-2  FILTERS.  Type  "K  "  input  and  output . $12.30 

WAVEGUIDE  to  Rigid  Coax  "Doorknob’*  adapter  ^oke  flange. 

siher  plated  broad  band . 332.50 

AN/APR3A  10  cm  antenna  eQUlpment  consisting  of  two  10  cm  waveguide 

s*-<Xinn.i,  each  polarised  45  degrees . $73.00  per  set 

POWER  SPLITTER:  726  KUstron  input  dual  "N"  output . $3.00 

MAGNETRON  COUPLING  FOR  TYPE  720  MAG.  to  14'  x  3*  Wave 

guide  . $35.00 

A8i4A/AP.I0  CM  Pick  up  Dipole  with  ’’N”  CaMea . $4.30 


SUPERSONICS 


<$rr  Magneto  striction  head  RCA  type  CR  278825>-New . SB8.00 

Htalnlewa  Steel  streamlining  housinga  for  above _  $1SJM 

<2B<t  Driver  Ampllfler,  New . $2M.BO 

lieu  Magneto  striction  head,  coll  plate  assembly,  new... $14.60 
QCS  Magneto  striction  head  coil  plate  assembly.  .$14.60 
Sonar  complete  set — W’^rite  for  details. 

(IC'-kCA  magneto  striction  head  assy,  consists  of  coll,  plats. 

nickel  diaphragm  plate,  milled  steel  body  unsssembled  $$6»$0 
Huiterwonie  Oscillator  RCA  17-27  Kc.  Rec.  Driver,  Osc.  11$  ▼ 
•vO  cy.  AC.  Designed  for  use  w/200  watt  drive.  New  leae 

tubes . $$$.60 

WR.\-1  Console,  Consists  of  Rer.  Ind.  Osc.  Remots  training 

control  200  watt  driver  amp.  17-27  kc  range . $4$0.00 

QBF  Sonar  mfg.  WE  complete  console  consista  of  10-40  kc  rec. 
driver  oac.  Ind.  A  control  unit,  and  driver  amplifter  12*2$  kc. 
W'rlie. 

Sonar  QBP  w/OJA  adapter  kits  w/cathode  ray  tube  Indl- 


4"  RIGID  COAX— 3/8"  I.C. 

RIGHT  ANGLE  BEND,  with  flexible  coax  output  ptek-up  look. 

SHORT  RIGHT  ANGLE  bend,  with  pressurlilng  nipple . 

RIGID  COAX  to  flex  coax  connector . 

STUB-SUPPORTED  RIGID  COAX,  gold  plated  6'  lengths.  Per  k 

RT.  ANGLES  fur  above  . 

RT.  ANGLE  BEND  15*  L.  OA . 

FLEXIBLE  SECTION.  15*  L.  Male  to  female . 

FLEX  COAX  SECT.  Approx.  SO  ft . 


cation.  Write. 


Moil  orders  prompHy  filled.  All  prices  F.O.B.  New  York  City.  Send  money  order  or 
check.  Only  shipping  sent  C.O.D.  Rated  concerns  send  purchase  order. 


ALL  MERCHANDISE 
NEW  YORK,  N.  Y. 

P.  J.  PLISHNER 


131  LIBERTY  ST..  Dept.  E9 
Phone  Main  4-8373-4-5-6 
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SEARCHLIGHT  SECTION 


FILTKR  RKACTOR:  .1  5«  hj,  S 
amps.  40U0  v  Raytheon  UX  tl47. 


250  Iba.  Entire  unit 
aa  shown . 


EQUIPMENT  CO. 


POWER  EQUIPMENT 


RC  145  IFF  GROUND  STATION  EQUIPMENT 

RC  145  includes:  Receiver  and  Transmitter  BC  1267A; 

Power  Unit  RA  105A;  and  Indicator  Panel  1-221  A. 

The  8  tube  tronsmitter  delivers  1  KW  peek  power  between  157-187  me.  using  PP  2C26 
tubes,  on  829  modulator,  and  several  pulse  forming  arid  clipping  tubes.  There  is  plenty  of 
room  to  install  crystal  oscillator,  multipliers  and  rnodulotors.  The  lecher  line  plate  circuit 
ond  antenna  coupler  ore  adjustable  from  the  front  panel.  Both  receiver  and  transmitter  can 
be  matched  independently  ta  the  antenna  in  use  by  adjustments  on  the  front  panel.  The 
dials  are  not  calibrated  in  frequency. 

The  receiver  is  a  13  tube  superhet,  as  follows:  RF  stage — 6AK5;  RF  stage  6AK5; 

Mixer — 6AK5;  H.  F.  Osc. — 6C4;  Five  IF  Stages — 6AG5;  Second  Det.— 4H6;  Tuning  Eye — 

6E5;  Video  Amp. — 6AG5;  CothcxJe  Follower — 6AGS. 

The  I.F.  frequency  is  1 1  me.  and  is  stagger  tuned  to  bondwiwth  of  4  me.  Power  is  supplied 
to  the  receiver  from  the  main  power  supply.  There  is  a  jock  for  audio  output  from  the 
second  detector.  Receiver  dials  are  not  calibrated  in  frequency.  Tuning  range  157-187  me. 

The  indicator  panel  hos  controls  for  turning  on  and  off  o  beam  ontenna  rotating  motor 
and  various  tubes  and  circuits  to  indicate  the  position  of  the  antenna.  Includes  1  telsyn  These  units  a 
motor.  (8  tubes) 


These  units  ore  brand  new. 


PULSE  — RADAR 


ELECTRONICS  — September.  1951 


1  A  B  A  AITEEI^  ^"'1  orders  promptly  filled. 

I  BEV  Only  shipping  charges  sent 

131  LIBERTY  ST.,  Dept.  E9 
Phone  Main  4-8373-4-5-6 


Moil  orders  promptly  filled.  All  prices  F.O.B.  New  York  City.  Send  money  order  or  check. 
Only  shipping  charges  sent  C.O.D.  Rated  concerns  send  purchase  order. 


NEW  YORK,  N.Y. 
P.  J.  PUSHNER 


RADAR  SETS 


The  power  required  is  approx.  450  watts  at  117  volts  60  cycles.  The  power  supply  is 
fused  on  the  front  ponet,  and  circuit  breakers  ore  used  in  the  HV  and  Fil.  primaries.  (7  tubes). 
The  relay  rack  measures  39  5/16"  high,  26%"  wide  and  20 V4"  deep.  There  is  a  blower 
nrKjunted  in  the  top  of  this  rock.  In  all,  there  are  36  tubes  supplied  with  the  equipnr>ent. 
The  weight  of  the  entire  equipment  is  approximately  400  lbs. 


Price  $375  ea- 


Wavsnwlvr  for  obon  7S.OO 
Dips)*  Array  tor  obove  IS. 00 


50KW  Deisel  Generator 
Oelco  Generotor  Mod.  #1-3659 
50KW  120  Volt  DC  500  Amperes 
1 500  RPM  Stob  Shunt  wound  60'  C  Rise 
Novy  Spec.  #l7-C-7 
CUMMINS  DIESEL 

SBMH  63  Model  HGD  Eng.  #45751 

VOLTAGE  REGULATOR 


Mfir.  Raytheon:  Navy  CRP-S01407: 
IVi:  92-13»  v.  IS  amps.  S7  to  63 
ry.  1  phase.  Sec:  IIS  7.1S  amp. 
.62  KVA.  .96  PP.  Contalna  the 
fuliuwtns  components: 

RRCil'LATOR  TRANSFORMER: 
Raytheon  UX9545.  Prl:  92-136  t. 
60  cy.  1  PH  Sec:  200/660  T.  6.65/ 
5.26  amps.  400  c  rms  test. 


TR.ANSFORMRR:  Prt:  186  v.  6 
amps.  Sec:  US  v.  7.3  amps.  Sise: 
12*  X  20"  X  29".  Net  wt.  approx. 
It  b. Ned  in  grey  metal  cabinet.  New. 
. $09.50 


d.o  BWA  uaaoiiiie  generator  nets.  Type  PE99.  115  yoUs,  60  cycle. 

single  phase  AC.  unueed . $5M.99 

IIS  Amprrr  circuit  breuker,  ITK  MODEL.  KJ . liS.OO  each 

ntepdown  Tnuufnrmcr.  Prl.  uo/tJO/llO  VAC.  10  Cy.  JKVA. 
See.,  IIS  Volta,  2500  volta  inaulatlon.  Size  IS"  x  11"  X 

’  . . 

"ST  Cy-  Sln»le  phaaa  AC  Sec.. 
17,600  Volta  to  144  MA,  Oil  emmeraed . 905.00 


APS-2,  Airborne,  10  CM,  Major  Units,  New 
APS-4,  Airborne,  3  CM,  Compl. 

APS-15,  Airborne,  3  CM,  Major  Units,  New 
SD-4,  Submarine,  200  MC,  Compl.,  New 
SE,  Shipboord,  10  CM,  compl..  New 
SF-1,  Shipboard,  10  CM,  Compl.,  New 
SJ-1,  Submorine,  10  CM,  Compl.,  Used 
SL-1,  Shipboard,  10  CM,  Compl.,  Used 
SN,  Portable,  10  CM,  Compl.,  Used 
SQ,  Portoble,  10  CM,  Compl.,  Used 
SO-1,  Shipboard,  10  CM,  Compl.,  Used 
SO-8,  Shipboard,  10  CM,  Compl.,  Used 
Mark  4,  Gunlaying,  800  MC,  Less  Ant.,  Used 
Mark  10,  Gunlaying,  10  CM,  Compl.,  New 
CPN-3,  Beocon,  10  CM,  Mojor  Units,  Used 
CPN-8,  Beacon,  10  CM,  Complete  New 
Less  Ant.,  New 

SCR-533,  IFF  AIR,  500  MC,  New 
Airborne  Rodor  Altimeter,  500  MC,  Compl.,  New 
SCR-54S,  Early  Worning  Rodor  Trailer,  Complete 
SM  Rodor,  10  CM,  Eorly  Warning,  Used 


CAA  RADIO  RANGE  INSTALLATION 

SCR  277,  Trailer,  consisting  of  a  complete  low  fre¬ 
quency  radio  range  installation,  including  portable  tower, 
gasoline  generotor,  communications  equipment.  This  unit 
is  stondard  and  approved.  Write  for  details  and  price. 


SEARCHLIGHT  SECTION 


AVAILABLE  from  STOCK 


I  P  C-KINGS  •  ALL  JAN  APPROVED 

UG  CONNECTORS 


Typ« 

UG9/U 

UG  lO/U 

UGllAI 

UG  12/U 

UG13/U 

UGM/U 

UGIS/U 

UG  16/U 

UG17/U 

UGI8/U 

UGISA/U 

UGISB/U 

UG19/U 

UG19A/U 

UG19B/U 

UG20/U 

UG20A/U 

UG2IS/U 

UG2I/U 

UG21AAJ 

UG  21B/U 

UG  21C/TJ 

UG22/U 

UG22A/U 

UG22B/U 

IX;23/U 

UG23A/U 

UG23B/U 

UG23C/U 

UG  27A/U 

UG27B/U 

UG28/U 

UG28A/U 

UG29AJ 

UG  29A/U 

UG29B/U 

UG30/U 

UG32/U 

UG33/U 

UGJ4/U 

UG3SA/U 

UG36/U 

UG37/U 

UG37A/U 

UG38A/U 

UG39A) 

UGM/U 

UG45/Y 


Type 

Price 

Type 

Price  1 

UC46/U 

$355 

UG  115/U 

$255 

UG57/U 

250 

UG  119U/P 

750 

UG57B/U 

195 

CW123A/U 

.63 

UGS8/U 

50 

UG  131/U 

4.70 

UG58A/U 

155 

UG146/U 

255 

UG59/U 

2.45 

UG148A/U 

752 

UG59A/U 

2.45 

UG  149A/U 

555 

UC60/U 

r40 

UG154/U 

950 

UC60A/U 

255 

CW155/U 

.63 

UC61/U 

255 

UG155/U 

950 

UG6IA/U 

2.95 

UG156/U 

850 

UG83/U 

255 

UG157/U 

850 

UG85/U 

255 

UG158/U 

4750 

UG86/U 

250 

UG  159A/U 

250 

UC87/U 

1.95 

UG160A/U 

2.40 

UG88/U 

155 

UG  160B/U 

250 

UG89/U 

155 

UG166/U 

4750 

UG90/U 

1.60 

UG167/U 

650 

UG91/U 

1.95 

UG  167A/U 

650 

UG  91A/U 

1.70 

UG173/U 

.43 

UG92/U 

1.80 

UG174/U 

25.00 

UG92A/U 

255 

UG175/U 

.17 

UG93/U 

1.95 

UG176/U 

.17 

UG93A/U 

255 

UG180A/U 

10.00 

UG94/U 

155 

UG  181A/U 

10.00 

UG94A/U 

1.75 

UG182A/U 

10.00 

UG95/U 

1.80 

UG185/U 

155 

|UG95A/U 

1.95 

UG188/U 

150 

IUG96/U 

2.10 

MX  195/U 

1.00 

UG96A/U 

255 

UG  197/U 

550 

1UG97/U 

4.00 

UG201/U 

2.00 

1  UG  97A/U 

455 

UG202/U 

3.95 

'UG98/U 

255 

UG203/U 

55! 

IUG98A/1] 

3.40 

UG204A/U 

350 

I  UG  100/U 

2.95 

UG206/U 

2501 

i  UG  lOOA  U 

3.75 

UG207/U 

25.00' 

1  UG  101/U 

3.95 

UG208/U 

2250: 

UG  lOlA/U 

4.45 

UG  212A/U 

4.95  1 

UG  102/U 

.90 

UG  213A/U 

450 

1  UG  106,  U 

.15 

UG  215  U 

550 

j  UG  107A/U 

350 

UG216/U 

15.00 

i  UG  107B/U 

350 

UG217/U 

750  j 

'  UG  108/U 

2.90 

UG218/U 

10.00 

|UG  108A/U 

355 

UG219/U 

750, 

1  UG  109/U 

2.30 

UG220/U 

10.00 

!  UG  109A/U 

2.90 

UG222,/U 

43.75 

1  UG  110/U 

15.00 

UG223/U 

650 

i  UG  114/U 

255 

Price  I  Type  ' 
$150  I  UG  30(  /U 
2.95  UG  309/U 
1850  i  UG  333/U 
1850  UG  334/U 
3550  UG  335/U 
12.00  i  UG  347/U 
1650 !  UG  348/U 
55  ( UG  349/U 
3.45 1  UG  352/U 
3.95 !  M  358 
450 ;  M  359A 
450  MT  412 
350  I  UG  414/U 
3.10  ^  UG  421/U 
18.50 !  UG  422/U 
1850  I  UG  423/  U 
1850  i  UG  478/U 

7.50  i  UG  479/U 
550 !  UG  482/U 
350  UG  483/U 
255  UG  484/U 
1550  UG486/U 
15.50  UG487/U 

1.00  UG  491  U 
55 ;  UG  492/U 
55  UG  493/U 
650  UG  494/U 
1.35  UG  495/U 
155 '1X1  49611 
155  UG499/U 
450  UG  503  U 

3.75  MX  504 
10.00  ;  UG  505/U 
10.00  UG506/U 
25.00  UG507/U 

1.75  UG526/U 
2.95  UG530/U 

1.50  UG531/U 
750  UG532/U 
7.50 1  UG  533/U 
355 1  UG  535/  U 
3.58  MX554/U 

8.50  UG  5S7/U 
155  MX  564  U 
1.40  I  UG  586/U 
250  UG  625/U 

7.75  I  MX  913/U 


SINGLE  J  — . 

DOUBLE  JJ  (jy^l 

TRIPLE  JJJ  V- 

POTENTIOMETERS 


PRICE  SCHEDULE 

Sin9l«  PoH  Typ«  '*}** . $1.7S 

*Sin9l«  Pets  (Lock  Bush)....  2.2S 

DmoI  Pots .  3. SO 

Triple  Pots .  7.00 

*  Above  price  inclydes  hordwore 


SINGLE  POTENTIOMETERS 
TYPE  "J"  AND  "JL"  f 


DUAL  POTENTIOMETERS 
TYPE  "JJ" 


60  60 
900/S00 
300y300 
600/600 
700/700 
1000/1000 
1300/1300 
1600 '1*00 
1300/1300 
3000/3000 
10,000/10,000 
10,000/13,000 
10,000/10,000 
10,000  30,000 


13,000/13,000 
13  '000/400  000 
30,000/30,000 
30,000/30,000 
73,000/73,000 
1 00,000/1 00 X>00 
130,000/130,000 
300,000/300.000 
100,000 '1  Met 
1  Mef  'l  Met 
1  Met  1  Met 
1.3  Met/1.3  Met 
3  Met/3  Met 
3  Met/3  Met 


Complete  Stock  of  Coaxial  Cable,  "UHF"  "AN"  Connectors,  JAN  micas  and  oil 
copocitors.  Receiving  and  transmitting  tubes.  Birtcker  tube  clamps,  fuses  and 
fuse  posts.  Send  for  our  latest  complete  bulletin. 


RESISTORS 

EB  Vi  Watt 
GB  1  Watt 
HB  2  Watt 
All  Standard  Values 
in  ±5%  and  ±10% 
Available  from  Stock 

PRICE  SCHEDULE 


.swell  10% 


LIFE  ELECTRONIC  SALES 

DIgby  9-4154  345  BROADWAY  NEW  YORK  13,  N.  Y. 
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APC’t 

Bindlni  P«itt 

Cable 

Capaeitert 

Caramicane 

Canunict 

Chohee 

Calli 

Caatralt 


CHEST 


Worth  manr  tlroea  the  purrhaaa  prlcat  Oi<1 
ptecee  left  over  from  displays,  eamplea.  aad 
quantity  ulra.  doaed 

*2®®  ?lu.*UC!i'‘3'di?'  *2®® 

"  Acuity  in  stocklof.  . , 


55251  TELECHROM.  J4VDC.  SI*ST 
«1A)  300  ohm.  #R174 . . 


5S342  TELECHROM.  24VIK'.  Mabe^  S 
Breaka  One.  (2Ak.  ICl  300  t.hni.  Anti- 
Capacity  Arms.  Low  Lih.s  Bakelite  Ia<<u- 
lailon.  «R171  . 

55$2$  COOK.  24VIK\  Makes  2,  Rrealn  Ona. 
(lA,  ICl  300  ohm.  Ceramic  Inaulatlon. 
#R10T  . 

S552t  6.E.  ttTDC.  OPRT  n  o.  <AAa>.  150 
ohm.  #11426  . 

55531  COOK  12'24VIH'.  Makea  4.  Breaks  2 
(2As.  2i'aL  ISO  ohm  #K405 . . 

issn  RBM.  24VIX:.  DPST  0.0.  (tAs. 
300  Ohm.  #R245  . 

55535  G.E.  24VDC.  SPDT.  t2As)  ISO  ohm. 
«R402  .  aa. 


4850  ohm.  SmaDC.  SPDT. 


#R108O  . * . .' . '  1.00 

55537  RBM.  Same  aa  R108Q.  #BI0HR  .  1.25 

55537  ALLIED.  Sama  aa  R108G.  #RI«>8....  1.50 

DI5322I  AMER.  TOTALIZATOR.  24VDC. 

PPDT  300  ohma.  Antl-t'apacit?  Arms. 

#R134  .  1.25 

GUARDIAN.  24yiX:.  SPST.  no.  300  ohms.' 
ADtl-C.apacity  Arm.  Cmmlc  Insulation. 

«R106  . 59 

23012-D  RBM,  24TPC.  SPOT.  250  Ohma. 

#R172  . 1.25 

7251  ARC  24TT)C.  SPOT.  300  ohm  #R406.  . .  1.25 

7252  ARC.  24VDC.  DPST.  n.o.  (2Aa»  300 

ohm.  Anti-Capacity  Arms.  Orarotc  Inaula- 
Uon.  »R354  .  1.25 

AI34I9  CLARE.  12VTN'.  DPST.  no.  (2As) 

120  ohms.  #K24e  .  1.25 

A2I577  CLARE.  24VDC.  DPST  n  o.  t2Aa> 

250  ohma.  #R352 .  1.15 

P3LEACH  (Pair  on  Bakellta  Btiipi  Each  re¬ 
lay;  6VDC.  SPDT.  125  ohma.  #R353  pr.  2.25 

ZH77628-I  AUTOMATIC.  12VDC.  Make  One. 

Break  Two  (IB.  ICI  640  ohms  Dual  Tele¬ 
phone  Type  Contacts  #R244 . 55 

7472579  G.E.  STDC.  SPST.  n  e.  HR)  30 
ohma.  «B59A  . 59 


D1  CUTLEII  NAMINEII  D1-9432U1.  34VDC. 

SPST  200A  SdobiB* . 

LCACN  SOMCSP.  12VDC.  SPST  SOA.  25  ohiae 
4RI25  . 


URII47  1000  ohm.  lOma  DC.  4  makaa  (4Asi. 

#R415  . 1 

EI353  1000  ohm.  lOma  DC.  SPOT  n.o.  (1A>. 

#K40I  . 

E790  2100  ohm  (2X1050  ohm).  40ma  DC.  2 
make.  2  break.  (2Aa.  2Ka>.  #R410 . 


SIGMA  TYPE  4P  8000  ohm.  RPDT  (ICl. 
Can  be  adjuated  to  parate  on  0.6  ma, 
«R4S5  . 13.95 


CUTLEM-HAMfWEII  OoilHlStA  I2VIK: 
SPST  BO.  SOA.  2Sf»hm  #H42a.  . 


73A23  ALLIED.  24VDC.  Make  3.  Break  1. 
<2Aa.  1C)  300  ohms.  «R4n3 .  aa. 

TB  302  PRICE.  24TDC.  Make  3.  Break  1. 
(2Aa.  1C)  300  ohma.  #R404) .  aa. 

BI0059.il  CLARE.  24VDC.  4PDT.  300  ohm. 
#R426  . . 

RIO  COOK.  12  24VDC.  SPBT  n  o.  (SAa). 
One  contact  lOA.  250  ohm.  «R4S7 . 


SEARCHLIGHT  SECTION 


RELAYS 


ARE  OUR  SPECIALTY 
WE  HAVE  OVER.2007006- 


^Ob^OO 


WE  ALSO  HAVE  LARGE  STOCKS  OP: 


CryttaU  Relay* 

Filters  Raaifters 

Fuses  Serve  Xfmrs. 

Hardware  Shock-Meunts 

Irwi  Cm.  SIu,, 

„  ^  SPMliMtl 

S.ltehM 

Pot.ntl.mM.ri  Tr»iilfM«iMi 
(sine-ceiins)  Tubes 
Pulse  Xlmn.  And  Others 


MINIATURE 

RELAYS 


55340  PRICE.  24VDC.  SPST  n  o.  (lA)  300 


55537  G.E.  24TDC.  Double  Sfske.  300  ohm. 
#R108O  . 

55537  RBM.  Same  as  R108Q.  #BI0HR  . 

55537  ALLIED.  Ssme  as  R108G.  #R108.... 


2VDC.  SPDT.  125  ohms.  #B173. 


TS2A  VARIABLE  CERAMICONS 

CAPAC.  L5  to  7;  1.5  to  T.S:  S.5  to  50:  6  to  40 
.25  ea..  S25.ao/e 

Dual  7-45  mmf  m  me . 45  •r..t45.50/e 


HI-VOLTAGE 

eUkSS  TO  MITAL  StALS 
(FEED  THRU) 

MANY  TYPES  AND  SIZES 
8«id  m  bliuprlBU  et  i»nislM  to,  out  Quou. 


12  LB 


12  LB 


JUST  THE  THING  FOR  YOUR  LAB! 

12  lbs  of  iniscellomous  ELECTRONIC 
PARTS— ALL  GOOD— ALL  USABLE— NO 
JUNK— NO  MECHANICAL  PART  such 
AS  RELAYS,  CONTROLS,  CAPACITORS. 
XFORMERS,  CHOKES,  SWITCHES.  RE¬ 
SISTORS,  ETC 


SOLENOIDS 


BIA  ALLEM  BRADLEY  24VDr  SPSTfSOA 

100  ohfs*  ARieS  .  ! 

BSA  MART  Cat.  #«92R4  SPST  SOA.  ISO  obme. 

yniosH . 

B5A  SQUARE  **D**  24VD<:  SPST  50  A  150 
ohm*  #R25 

BSA  CUTLER  HAMMER  24VIK:.  SPST  SOA 
100  ohM  4R24  . 

84  AUTO  LITE  S4VDC.  SPST  SOOA  00  ohae 

4R174 . 

B4  MART  MSOOA  r«t  4mR19.  24VIH:.  SPST 

200A^5  E»hew  #RI27A 

Rt  CUTLER  HAMMER  0O4IHI3OA.  24VI>C. 
SPST  200A,  10  ohim  #R1S0 

85  AUTO  LITE  SPEC  432424  4. 24V  [>C.  SPST 

200A  6  ohnw  4Rl3t . 

DlECUPtEOlEA  S3529  24VDC  SPST  200A 

6«>bB»e4RI24  . 

CUTLER  HAMMER  6041H36A.  12VDCSP8T 


SOA.  and  SPlh*  a  o..  6S  obme  4RISI . 

6.E.  429090.  PlMik  Encleeed,  24VDC.  SPST 

S0\  ISO  ohm*  #R2S  . 

G.E.  CR2792I>1 1AW2  PleMk  Berloead.  12V  >€. 

SPST  lOOA.  30  Obne  4RSSB . 

EPC0H47I>.  I2VI>C^  SPST  SOA.  3SAbae4R122 
RSM  HNS.  2«VI>r.  SPST  SOA.  200  ebna  IR2S4 
G.E.  <:H28003a4A3.V24VDC.  SPST,  200A.  SO 

oboM  4RS9H  . 

G.E.  rR9S33Ei00A2.  24VDC.  2  ewitebette*. 

DPST  n.e  A  SPST  n  c.  loac  ibraw  4RIS2 
GUAROIAM  S4S1S  Dual  Utcbiim  24VD<  ea 
aeciioe  Double  Make  A  Rreab  A  Aheraaie 
Double  Make.  Braak.  lOOA  eoDtecta.  24 

ohBM  4R223 . 

G.E.  M29Ja02-l  (No  Coalecto)  10-12VIM:— 
Miralex  Flipper  Arm.  Raleeaea  at  SVDO 


CERAMIC  &  FEEDTHRU 
CAPACITORS 


T...  N*.  MMF  TM.  C..  pwC 

G  Button  FA  240  ±10%  .18  15.95 

Sundoff  FA  S4S  ±10%  .18  15.85 

A  Diae  2000  ±10%  .40  25.88 

Sr  Sundoff  324  1000  ±10%  .12  U.I5 

L  Feedibni  SS  ±10%  .10  9.85 


H-F  TIE 
POST 

Um-ljiMS  Y.tlow  lUkNlt.  laMlktlou.  plrtiir.< 
Ktu.1  lU,  («'40  TlirMdl....t7.M/C  tM.N/M 

Writ.  U,  YMir  NMd.  ftr  laMdltta  Q.M. 


TELEPHONE 

TYPE 

RELAYS 


107  COOK.  3  6VIH'.  6  make.  1  break  (5Ai. 

1C).  12  ohm.  Part  of  BC654.  #R407 . $ 

A8053  CLARE.  6500  ohm.  RmaDC.  3  makes 

<dAa>  Octal  plug  base.  #R408 . 

5035A7  AUTOMATIC.  13(M)  ohm.  8maDC. 

SI^  ma.  (lA).  #R103 . 

KURMAN.  3305  ehm.  T  maDC.  3  make.  1 
break  (3Aa.  IB).  5  amp  coniacta.  #R243.. 
AI8255  BENOIX  (Cook  102)  8-12  TDC.  Cop¬ 
per  Slug.  Slow  R^eaae.  SPDT.  200  ohm. 

Part  of  SCB  622.  #R365 . 

P32505  8TR0MBCR6-CARLS0N  12VDC. 
SPDT  n.o.  (lAa),  200  ohm.  Antl-vibration 

contacte.  Pert  of  ABK.  #R92 . 

P32504  BTR0MBER6-CARL80N  6VIH'. 
Sf*ST,  n.o.  OA).  100  ohm.  Antl-vlbretien 

contacta.  #R02  . 

R5279AI  AUTOMATIC  6VDC.  SPST  n.o. 

(SAj).  T5  ohms.  Slow  Releaee.  #R412  . 

R552IAI  AUTOMATIC  1300  ohm.  SOraaDC. 
SPST  tLC.  (IB).  #R413 . 


SHORT  TELEPHONE  RELAYS 

AII998  CLARE  (H77519-1)  34TDC.  SPRT 

n.o.  (3Ae).  2000  ohm.  #R94 . $  1.75 

6355  ARC  12TDC.  SPST  n  o  (lA).  lOA  con¬ 
tact.  200  ohm.  Part  of  ARCS  or  SCR  274N. 

*R1S  .  1.50 

CS8I80  BENDIX.  12VDC.  DPDT  A  SPST 
n.c.  (2C.  IB)  150  ohm.  Part  ef  BCR522. 

#R58  .  2.00 

A222M  CLARE.  lETDT.  SPST  DO.  flA). 

200  ohm.  #R411  .  1.50 

5556  W.E..  12-24VDC.  SPST  D.O.  flA).  300 


WESTERN  ELECTRIC 


ALLIED 

RELAYS 


Imth 

B04D48  77VDC.  DPr>T.  2380okm  4R3S6  52.25 

B06D3S  24V1M:.  DPDT.  240  ohm  4B04  1.75 

B01301S  24VDC.  SPST.  double  make. 

240  ohn,  4R06  1.25 

09D28  6VDC.  SPDT.  llohm  4H22S  2.21 

BJ6DM  24VOC.  DPDT.  2SS  ohm  #H420  1.55 
8JX-4Z  12or24VDC.SPnBLEbrenk. 

240ohinC.T.  4H224  1.25 

55837  24VDC.  Double  make.  SOOobm  4H 108  LSO 
BOISSS  24VDC.noablemeka.  ABreek 

240  ehm  4B238  1.30 

80U33  12VDC,80ebm.CallAFreme 

ewiy  (ae  enaUrta:  IftCSSS  4# 

80VX1  IVDC.  SP8T.  ao.  1  I/it  nbm  IBSS:  1.10 
BOYUO  20VDC  Doable  make  *  brMk 

SSOobm  4B360  L9i 

AR  lSVDC.SPSTa.a  .  78obm  IB429  1.08 
DIFFERENTIAL  003470  DUAL  8000  ohm  2.5  me. 
mile.  Armature  pivoted  between  poleo.  all  contacte 
normally  open.  SPDT  SA.  conteeu  Hl-epood.  Suit¬ 
able  for  P.  P..  brldfi  or  balaoeed  dreulta  where 

tifrereetlal  action  It  required  #8582 . 54.85 

SR  I -2  27  SVDC.  Double  Make  A  Break.  160  ohma. 
ioixi  VolU  Hi-Poc  InaulaUoa  ffB4l8 . $22.50 
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SEARCHLIGHT  SECTION 


Hormar  has  the  Nation’s  Largest  Stock 
of  Condensers ...  All  Types 


WHEN  YOU  NEED  condensers,  contact  Harmar!  Immediate  shipment  from 
stock  can  be  made  on  any  order  ...  all  items  can  be  inspected  in  our  warehouse 
at  Benton  Harbor,  Michigan.  And  remember  . . .  when  you  deal  with  Harmar, 
you  deal  with  principals  —  Harmar  owns  every  item  it  offers  for  sale! 


wrffe,  wirm  or  phone: 

242  Territorial  Rd. 

Benton  Harbor,  Mich, 
e  Phone:5-7271 


1003  Union  Trust  Bldg. 
Cincinnati,  Ohio 
o  Phone:  Main  3155 


ANnNNAS  •  RESISTORS  •  TRANSFORMERS  •  DYNAMOTORS  •  CONDENSERS  •  CABLES  AND  CORDS  •  SOCKETS  •  INSULATORS  •  TUBES 
METERS  •  CONTROLS  •  SWITCHES  •  JACKS  •  COILS  •  RECEIVERS  •  KEYS  •  HEADSETS  •  BREAKERS  •  RADAR  •  TRANSCEIVERS 
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SEARCHLIGHT  SECTION 


DIVERSITY  RECEIVING  EQUIPMENT 


BRAND  NEW!  EXPORT  PACKED! 

OVERCOMES  FADING  IN  RADIO  TELEGRAPH 


COMMUNICATION  AT  HI-FREQUENCIES 


Designed  to  operate  from  a 
100-260  volt,  25-60  cycle 
Single  Phase  Power  Source 
Power  consumption  approxi¬ 
mately  70  to  80  watts 
Front  panel  finished  in  baked 
black  wrinkle  lacquer 
Tube  line  up:  3-6A6;  1-77; 

1- 1V;  I  neon;  1-80;  1-6F8G; 

2- 6SJ7;  1-VR1 50/30 
Overall  dimensions:  19"  wide 
X  14"  deep  x  21"  high — Ex¬ 
port  packed  21"  wide  x  20" 
deep  X  36"  high 
Equipment  weight:  111  lbs. 
Export  packed  211  lbs. 
Complete  instruction  book 
supplied  with  each  unit 


EXTRA  PARTS 


2  extra  sets  of  tubes 
Weinbridge  oscillator 
Power  transformer 
Condensers  and  resistors 
Meters,  switches  and  plenty  of 
extra  parts 


LIMITED  QUANTITY 


Special 


299 


.50 


Mtg.  fcjr  Write  for  Free  deseriptho  circular 

SCHUTTIG  &  CO.,  Woih.,  D.  C. 


OTHER  ELECTRONIC  EQUIPMENT 


STROMBERG-CARLSON  SCOPE 
TRANSFORMER 


$2475 


Irons  100  watt 


ELECTRO  PNEUMATIC  RAMS 

Mod«l  FQ.  Maximum  Air 

Treasure  350  lbB/IN3  ^ 


TUBES 

4AP10 — 14.96  ^  -- 

5AP4  Scope  Tubes  GE  -  G  fOP  481  81.49 


LIFE-BOAT  TRANSMITTER  500  KC 

5  Watts,  T-500  PRA  $1495 


U.  S.  Novy  24  hr.  self  regulofing  clock 

Model  Ml-  Jrtl,  Mfril.  by  *  ^  $1  1  95 


24  Toll  IK'.  8  watts. 


INVERTERS 

US  Army  Air  Corps  Vibrotor  Inverter 


Mfg.  Type  No.  S-6S7 
Input  voltace  28V*  DC  Capacity  S 
10  Amps  at  S  Tolta  ^ 

Mfc.  by  Electronic  Labs. 


$1295 


US  Army  Air  Corps  Vibrator  Invartar 

Type  A-4  Input  voltace  18  DC 
rapacity  3  lamps  IS  Amps  at  S  volte 
Mfa.  Tyt>e  No.  8859  $^95 


MfR.  by  Electronic  Laba 


ATR  Inverter 


input  vultaire  13  DC 
Output  voltaKc  110  AC 
135  Watt 


$2495 


MCI  31  Ringers~$1.25 

P  l.'lK  mils  . S.3S  ««rh 

10  feet  3  Wire  Tliisel  Cords  Ct  d43A . S.35 

Vtray  Kilnker  Lltfbts  LeM  Batteries . $1.00  sseh 

HrstKl  New  BC-223AX  the  latest  ot  BC-S8S  ssrles  la 
'  With  3  Tunins  I'nits 


‘Crystal  Duplicators 

tor  testing  crystals  $49.50 

Mssiftsetsred  by  Ntrt*i  Americaft.Philllss 
*Uied 


Throat  Microphones  $.98  each 

Brand  New — We.lern  Electric 

Lip  Microphones  (used)  $.98  each 


VARIABLE  CONDENSERS 

for  type  ARC'S  Itecelvers  Glass  Bead  In¬ 
sulation.  I'acked  bull  bearing  gears.  Worm- 
geared  drive — g»ar  _i^tlo.  95 


Capacity— 17MMFD-90MMFD 


Dual-Condenser  connected  with 
flexible  shaft 


ttlitl  connected  to  #SSSi  Tranamlttins 
condenser — glass  bead  insulation  flazlbla 
abaft  coupling  worm-gsared  drlv^— M-1 
gear  ratio  double  space  platea  provtMoa 
for  tuning  dial.  Capacity — 28MMFp-^'‘'‘ 
MMFD 


MPD-lie 

$4.95 


Dial  Scales  for  ARC-5  Equipment 

S-S-IMC  5  r.-7SIC  l.S-SMO 

Large  Quantity  9p  oocb 


2  Gang  Broadcast  Condenser 

With  drum  and  5  push-buttons 

Capacity  .OOOS8MMFO  $1.19  MCh 


Butterfly  Condenser* — (used) 
about  35MMFD  49t  each 


RECONDITIONED  RECORD  PLAYERS 

$19.95 


RECORD  PLAYERS 
AC-DC  RECONDITIONED 


$24.95 


WHAT  HAVE  YOU? 


WE  WANT  TO  BUY 

FOR  CASH 


WHAT  DO  YOU  NEED? 


Wire - Write — Phone — BArclay  7-3588 — Mr.  Marino — Mr.  Tanxo — Mr.  Hewitt — Mr.  Bender 


MARINO  RADIO 

T^^eoui&K,  ^ac^io  attd  <5^timcc 

203  GREENWICH  STREET  (Near  Fulfon  St )  NEW  YORK  7,  N  Y 


BArclay  7-3588 
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•  THANKS  to  YOU  and 
YOUR  HEARTY  APPROVAL 
of  OUR  GOOD  SERVICE 
—  WE  are  Now  Serving  You 
from  Our  Spacious  New  Store 
at  2102—04  Market  Street 


EAGLE  ADJUSTABLE  TIME  DE- 


LAY  RELAY. 

110  volt  €0  cy 
with  doublo 
throw  Micro 
•witch.  Con  be 
•et  from  1  v4  to  08 
minute*.  Include* 
attractive  3H  z 
4H  X  black 

cover.  Made  to 
*«ll  for  $20.  SALE 
PRICE 


POWER  POTENTIOMETERS 


Ohm  Watt 

2  2S 

8-2  M 

88  28 

IS  28 

IS  28 

28  28 

2S  28 

28  28 

28  28 

88  28 

88  28 

88  28 

78  28 

188  28 

188  28 

888  28 

888  28 

888  88 

IK  28 

8K  28 

SK  28 

8K  28 

28K  28 


Ifit  Shaft 

8/88  1  880 

1/2  1/2 

8/8  V 
8/8  1  1/8 

1/2  1  V4 

1/2  1/28 

t/2  1/28 

8/8  V 
1/2  8/88 

8/8  1- 
8/8  11/8 
8/8  1/880 

1/2  7/18 

8/8  V 
1/2  1/2 

8/8  1  1/8 
8/8  U/18 

8/8  7/188 

1/2  1/2 

8/8  1  8/18 
1/2  V880 

8/8  7/888 

1/2  1/880 


O-H  81.84 

I  1.84 

C  1.84 

0-248  1.84 

1.84 

0.2U  1.84 

C  1.84 

0-248  1.84 

I  1.84 

C  1.84 

0-248  1.84 

O-H  1.84 

O-H  1.84 

0-248  1.84 

H  1.84 

O-H  1.84 

0-248  1.84 

O-J  1.24 

O-H  U7 

0-2U  1.28 

I  1.24 

O-ia  1.24 

0-248  1A8 


AN  CONNECTORS 

Ovtr  2500  Diffcrtnt  Types  In 
Stock  —  See  June  Eleetronies  for 
Priee  Sehedule,  Page  311 


COAXIAL  CONNECTORS 


J  201  UytM 
MUSaCUFtM 
MSMITHFikI. 
PL2U  UHF  juu. 
PUBMUplut 
PU74  UHF  iiue 
SOtMUHFiockM 
UQ9/UN>uc 
Uai2/U  N  iluf 
UQ2t/U  N  plui 
UQ27/U  N  uje 
UQ2t/U  N  tn 
UOat/U  N  nep. 


Lun 

’•»  i 


UOaB/U  BN  pluf  IN 

UOar/U  BN  rarp.  .10 

uoa/u  BNC  pluc  1.M 

UQ«/UBNC^  t.H 

UO102/U  tvii  iu  1.2B 

UQIM/U83-IB  .10 

UQin/U  tK-knc  .10 

UQI71/U  bahuf  .It 
UQ17t/U  bwhmt  .11 
UOaO/U  plucBNC  I.U 
UQin/U  Ut  nhi(  4.00 

UQ2N/U  BNC  ncp.  1.M 
UQIOl/U  UHF  plu«  .40 


HAROLD  H.  POWELL 

2102  MARKET  ST.  PHILADELPHIA  3,  PA. 

WITHIN  FOUK  BLOCKS  OF  B&O  PFNNSYLVANIA  STATIONS 

NEW  PHONE  LOCUST  7-5285 


UTAH  X124T3  TYPE 
PULSE  TRANSFORMERS 


Windings:  three 
O.C.  ret:  4.2,  4.4,  4.8 
L.:  tot.  pri.  3.2  mh 
true  pri.  1.6  mh 
leakage  17  micro  H 
Dist.  capacitance  between 
windings:  90 
Zo:  430  ohms 
Turns:  100 

Core:  16  strips  .002"  hy- 
pertil  wound  in  three 
turns 

Optimum  pulse  width: 

0.9  microseconds 
Sharpest  pulse:  (8.0.) 
0.25  microseconds 


Writ*  for  pric*f,  givinf  axact 

quantity  raquirad. 


4  WATT.  POT. 

(K  or  lOK  mica  ailed  bodr.  wlro>weand 

S  .40 

10  AMPSRE  FILTER 

80  db  att.  .18  to  88  lica  pervalUy  eora. 
D1707SI  . $l.8# 


SERVO  MOTOR 

488  ey  t  phaae.  48:1  gear  train,  low  Inertia 
t8047-IA  . flSeM 
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SEARCHLIGHT  SECTION 


Phonti:MUSlUM  966!  (Stmts) 
CtHes ;  HtlltCTPIC.  LOHOOH 


TUBES 


PARTS 


Lies  TYP«  PRICE  TYPE  PRICE  TYPE  PRICE 

.»•  707 .  I.M  VTM . M  Ml .  41 

I.2»  7H7 . W  VTU»  . M  Ml .  71 M 

1.21  12A1 . M  Wins . M  MI  ..  .  4*'m 

•M  I2A4 . 71  IBM .  ll.M  Ml...!.! . 71 

.71  lies .  I.M  INIIXL . n  M«B  .  24  M 

.11  12P1GT . *1  IN22ZL .  I.M  ITJA .  1 M 

.M  UH* . 71  1C24A  . 21  *M  17 

I.M  •llKtCT .  I.M  2CM .  im  IM 

l.ll  12J1GT . M  2CM .  I.M  U|y  M 

1.71  I2SH7  . M  1Z2/S74 . M  UM  .  .  47 

.♦»  USJ7 . M  1C24 .  2.M  1*2*....  M 

.»  128R7 . M  1E2« .  I4.N  |*l* . *1 

.71  14X7 .  1.11  *C11 .  21.M  1*14  ** 

.71  2107 .  I.M  21D4 . M  l*l|  ..  .  ’  '  1  27 

»» . »»  211 . M  1*11 . 71 

••  “ . «  2I1A . 17  MMI .  I.M 

.7*  M/44 . M  117A .  4.M  1*42  M 

.72  ’M .  I.M  171B . 71  2MI .  I.M 

I.M  *17 . *1  MIA .  ».!•  (MTl .  I.M 

.71  7* . *1  471A .  2.71  'Mil. .  4.11 

.71  *77 . *1  1S2A .  2.71  71*1 . 21 

•71  *11 . 71  711A .  1.21  MI2 .  EM 

.H  •1I7Z4GT . M  7I1B .  ll.M  Mil .  2.21 

1.M  IMl . 41  717A .  1.21  *MI .  1.71 

1.21  4A21 . 71  7MB .  *.M  4M2 .  I.M 

•*»  Ml . «»  Ml . 71  *M1 .  I.M 

.71  MX4MU . 71  Ml .  4.M  «M* . M 

. **  **’ .  '•»  MANY  OTHIR 

VT12  . M  111 .  S.M  jaN  TYPIS 

AVAILABLE 

Itanis  mArkad  *  do  not  hofo  namo  of  ttandard  maoufaeturor  on  tube,  nte;  are  FXB8T  QUAUTT 
<Dot  eeooode)  and  aeet  full  ipeclfleatloce  with  our  100%  guarantee.  Saaideo  to  Quantity  uam. 

ALL  LISTINGS  ARC  QUALITY  GUARANTEED.  INQUIRIES  REGARDING  THESE  AND  OTHER 
REQUIREMENTS  GIVEN  PROMPT  ATTENTION.  USUAL  DISCOUNTS  TO  MANUFACTURERS 
AND  JOBBERS. 


•lAfCT..... 

•ILCS . 

ILGS . 

•IQSCT 

1R4 . 

•IT4 . 

SD4 . 

•»Z4 . 

4AB7 . 

4AKft . 

4BS . 

HBSG  .... 

•4C5 . 

4H4 . 

•USG . 

•«7 . 

4K7GT  .. 

•4U7C . 

4N7 . 

4R7C . 

487G  ... 

4SH7 . 

4SH7GT... 
4SN7GT.. . 
4SN7GTA. 

4U7G . 

•7A4 . 

7C4 . 

7B5  (IMI) 


TRANSFORMERS 

PLATE  TRANSPORMEIl,  SOOO  v*lt,  ewitar 
topPiR.  310  MA.  Primary  111  *•)*,  00 
cycM.  UnmoantoO  and  oot  oottaO,  •vorall 
dlmMiioa  OVi  ioclM.  x  0  InchM  x  7  iach«, 

waifht  37  lb* . Now.  $31.00 

PULII  TRANIPORMER 
0S6S2B.C1  . Now.  $1.10 


SWITCHES 

ROTATING  SWITCH.  Cnal.  Cwittrocilwi,  1  PNa' 
OmM.  Thmr,  Skirt  kmmd  Imkl.i.  iMh  Nw.  ll.M 

CORDS 

CO. 111.  R.Mw  ConrM  Pl-M  PlM  «rltk  II  Imh 

R.kkm  Ctrt  . Nor.  I  .M 

CD-ltl  . Ho*.  t21.M 

TELEPHONE.  lA-WP,  SlMlIV  t.  WE  UB.  I  ImI. 

RM  . Nmr.  $1.10 

TELEPHONE.  Pxteh.  WE  OI7IOM.  i  iMl,  Grtm 
Nmr.  11.10 


PLUGS 

TEUPMONI  PLUC,  Equhroloat  t*  PL-11, 
with  Screw  Tormiaali  lotartod,  iomplm 
hiraMiod  t*  qiwntlty  luar*. . . -Now.  $.30 


BUTTERFLY  CONDENSER 
SPECIFIED  RANGE,  74-330  MC,  NEW, 
EXCELLENT  CONDITION . $13.10 


American  6l  Canadian  enquiries  to  our  Agents 
POLAS  MERCANTILE  JL 

Broadway  1^11 

New  m 

Rector 

ALL  OTHER  ENQUIRIES 
TO  LONDON 


HaltroH 


Leading  Exporters  and  Stockists  of  all  types  of  Radio  ^ 
Receiving  and  Transmitting  Tubes.  Current  Pro¬ 
duction  of  main  British  Factories.  Ex-Government 
Surplus,  American,  Canadian  and  British  Tubes 
in  Original  Brands.  Suppliers  to  Foreign  Govern 
ments.  Airlines,  etc. 


358 


September,  1951  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


«  POTENTIOMETERS 


CODE  FOR  ARRREVIATIONS 

S — Sa«wdviv«f  Sluh 
L — Lodtms  Shah 
Mi— Milltd 
WS-  WHh  Switch 
AS- Added  Sh«H 
X-Sold«r 
•— *  Liif 

TYPI  "J"  POTS 


FOR  EVERY 
USE 


S— Sacwdrivcf  Shaft 
L — I  ockinf  Shaft 
Ml— Milled 
NHS-WHh  SwMch 
AS— Added  Shaft 
X-SoMat 
•— *  La* 

TYPE  "J"  POTS 


OUK  f 

OHM 

RUSHING 

SHAFT 

t-410 

50 

3/8 

1/4S 

8-446 

60 

L 

5  8 

8-447 

60 

L 

S 

8-683 

150 

3/8 

1/4  S 

8-390 

300 

1/4 

3/8 

8-631 

500 

1/4 

3/8  M< 

8-368 

500  w/i 

1/4 

3  8  Mi 

8-454 

1000 

3/16 

S 

8-391 

1000 

1/4  AS 

3 

8-614 

1000 

1/S 

8  1  8  AS 

8-613 

1000 

1/4 

S 

8-611 

1800 

1/4 

1/4  S 

8-638 

1500 

1/4 

1/4S 

8-443 

1500 

1/4 

1/4S 

8-338 

1500 

3/8 

1/8 

8-365 

8000 

3/8 

S 

8-633 

8000 

L 

S 

8-634 

8000 

1/4 

3/8  S 

8-606 

8500 

1/8 

S 

8-344 

8500 

1/4 

1  '8  Mi 

8-406 

8500 

1/4 

S 

8-345 

8500 

3/8 

s 

8-603 

4000 

3/16 

1/4 

8-635 

5000 

3/8 

8  1/8  AS 

8-658 

5000 

1/4 

3/8  S 

8-480 

10000 

1/4 

S 

8-385 

10000* 

1/4 

1/4  Mi 

8-434 

10000 

1/4 

1/4S 

8-363 

10000 

1/4 

5/16  Mi 

8-894 

10000 

1/4 

3/16  Mi 

8-594 

10000 

1/4 

S 

8-591 

10000 

1/8 

7/8  W 

8-593 

10000 

1/4 

1/4  Mi 

8-637 

10000 

1/4 

8  1/4  AS 

8-590 

15000 

1/4 

1/4 

8-386 

15000 

1/4 

S 

8-668 

800CO 

1/4 

1/4 

8-436 

80000 

L 

s 

8-369 

80000 

L  AS 

8  3/4 

8-586 

80000 

L 

8  3/4  AS 

8-587 

80000 

1/8 

s 

8-589 

80000 

1/4 

3/8  Ml 

8-530 

80000 

3/8 

1/4  S 

8-639 

80000 

L 

8  7/16  AS 

8-640 

80000 

3/8 

1/4  S 

8-585 

85000 

L 

8  3/4  AS 

8-450 

85800 

1/8 

S 

8-535 

85000 

1/4 

3/8 

8  389 

85000 

3  8 

3/8  WS 

8-451 

85000 

L 

S 

8-415 

30000 

1/4 

S 

8-313 

30000 

1/4 

5 '16  Mi 

8-413 

35000 

1/4 

1/4 

8-379 

40000 

LAS 

8  3/4 

8-500 

40000 

L 

S 

8-648 

40000 

L 

8  1/8  AS 

8  659 

50000 

L 

1/8  Ml 

8-378 

50000 

L  AS 

8  3 '4 

8-306 

50000 

1/4 

S 

8-388 

50000 

1/4 

1/4S 

8  339 

50000 

3 '8 

s 

LISTED  HERE  ARE 
BUT  A  SMALL  PART 
OF  OUR  POTENTIOMETER 
STOCK  AVAILABLE  FOR 
IMMEDIATE  DELIVERY. 


On*  of  th*  roasent  lor 
CLARK-REISS  popularity  in 
th*  Bold  is  that  C*R  “dolivors 
tho  {oods.” 

What  do  YOU  need?  Ju*t  nome 
th*  quantity.  C-R  carriti  in  ftoch 
riioutandf  upon  thoutands  of  Po- 
tontiometon  in  every  size,  oE  every 
national  manufacturer,  from  1.35 
ohm  to  10  megohm  range. 

ATTENTION! 

Wholesalers  & 
Manufacturers 

Why  risk  shortages  and  fluctuat¬ 
ing  pricesP  Now  you  can  bring 
your  stock  up  to  completion  .  .  . 
maintain  a  healthy  inventory  and 
reserve  of  potentiometers  you  need. 

CLARK-REISS  also  has  a 
complete  stock  of 

Carbc.i  Resistors 
Wire  Wound  Resistors 
Stripohn  Resistors 
Precision  Resistors 
Bathtub  Condensers 
Oil-Filled  Condensers 
Electrolytics 

Paper  Tubular  Condensers 
Metal  Shielded  Condensers 
Moulded  Paper  Condensers 
Mica  Condensers 
Ceramic  Condensers 
Toggle  Switches — Relays,  &c. 


BEEKMAN  3  0474 


OUR  0 

OHM  RUSHING 

SHAFT 

8-43« 

50000* 

1/4 

5/8 

8-573 

50000 

L 

1/8  AS 

8-587 

50000 

1/4 

1/8  Mi 

8-586 

50000 

1/4 

1/8 

8' 585 

50000 

1/4 

1/4 

8-583 

50000 

L 

5/8  AS 

8-580 

50000 

3/t 

1/4  S 

8-576 

50000 

1/4 

S  Wired 

8-575 

50000 

1/8 

3/18  S 

8-644 

50000 

L 

8  1/4  AS 

8-678 

50000X 

3/R 

3/8 

8-401 

60000 

3/t 

1/4S 

8-863 

70000 

3/t 

s 

8-398 

75000 

1/8 

1/4 

8-660 

100000  X 

3/t 

1  s 

8-661 

100000 

1/4 

S 

8-668 

100000 

1/4 

1/4 

8-559 

150000 

L 

7/8 

8-478 

150000 

1/4 

1/4 

8-387 

1  M«9 

1/4 

s 

8-541 

1  M«f 

1/4 

SWiiad 

8-671 

1.5  Mtf 

1/4 

3/8  Ml 

8-855 

8Mt8(*) 

1/4 

3/8  Mi 

DUAL  TYPt  "JJ" 

8  448 

60 

L 

5/8 

8  549 

600 

1/4 

1/4 

8-504 

600 

1/4 

5/16 

8-888 

600  ^5K 

1/4 

3/8  Ml 

8-349 

1500/85K 

3/t 

3/8  WS 

8-431 

1800 

3/t 

1  1/8 

8-651 

1800/8300 

3/t» 

3/8  Mi 

8-435 

8500 

1/4 

1/4 

8-654 

3000 

1/4 

1/8S 

8-658 

5K/35K 

1/4* 

3/8 

8-489 

5K/8K 

3/t 

3/8 

8-3^6 

5000/700 

L 

S 

8  506 

10K/500 

3/t 

5/8 

8  507 

10K/80K 

1/4 

3/8 

8-433 

15000 

1/4 

1/4  S 

8-398 

80K^35K 

1/4 

3/8 

8-650 

80K/500K 

1/4 

5/16  Mi 

8-858 

S0K/700K 

1/4 

1/8 

8-467 

85000 

L 

S 

8-508 

85000 

1/4 

3  AS 

8-378 

85K/8500 

3/8 

3/8  SS 

8-509 

8SK/400K 

1/4 

5/16 

8-511 

30000 

3/8 

3/8  Mi 

8-649 

30000 

L 

S 

8-518 

30000 

3/8 

1 

8-510 

30000 

L 

S 

8-508 

30K/40K 

3/8 

5/16 

8-376 

35000 

1/4» 

5/16  Mi 

8-665 

40K/90K 

1/4* 

3/8 

8  666 

100000 

1/4 

1/4S 

8-303 

150000 

1/8 

S 

8-394 

800000 

3/8 

5/16  S 

8-580 

1  M«f 

1/4 

S 

8  583 

8M«9 

L 

3/8  AS 

8-308 

8M«s 

1/4 

S 

TVM 

••JJJ" 

8-505 

10000 

3/8 

1  /S  Mi  W 

8-399 

150000 

3/8 

1/8 

Write  today  for  catalog  951, 
or  send  us  your  requirements. 
Immediate  reply  assured. 
Company  letterhead  please. 
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BRAND  NEW  -  GUARANTEED  -  SURPLUS  -  METERS  !  ! 


1000  MILLIAMPS.  WESTERN  ELECTRIC  D  S5049. 
SH*  rotmd  fluMh  bAkelit*  cam,  ooBocntrte  acjle 

morenKOt  with  190*  tcAle  Umth . R  $4.00 

D.  C.  AMMETERS 

I  AMP.  WE8T1NQBOU8B  NX-SS.  SH*  rouod 
flubh  bAkeUtA  cam  (JAN  trpe  MB34W001DC^ 

5  AMP.  GENERAL  ELECTRIC  DO-40.  8*  round. 
Don-flADfcd.  ring  mounted  flush  bAkelltA  cam 
•  $4.95 

10  AMP.  GENQLAL  ELECTRIC  DO-40,  3'rouod. 


R.  $.  AMMETERS 

l.$  AMP.  GENERAL  ELECTRIC  DW-5S.  W 
round  flush  meiAl  block  soaIa . #  $3.50 

2  AMPR,  WESTON  4tS.  3V  round  flush  bAkoUtA 

.  CAM  . . R  $0.50 

2.5  AMPS.  WESTON  425.  IH'  round  flush  bAko- 

Ute  CAM  . R  |i.50 

2.5  AMPS.  SIMPSON  55.  3H'  round  flush  bok^tA 

3  AMPS,  WESTON  ilS,  siii*  rmind  flush  ^AcUtA 

rAM,  with  exteroAl  thermoeouplA . R  $0.50 

3  AMn.  WBSTINQROUSS  NT-S5.  8H'  round 
flush  bAkelltA  (JAN  type  MBSSWOOwRFAA) 

R  10  50 

$  AMPS.  GENERAL  ELECTRIC  DO-44.  8H* 
round  flush  bAkeiite  cam . R  $7.50 

$  AMPS.  GENERAL  ELECTRIC  00-44.  8V 
round  flush  bAkeUta  oaaa  with  AxtAnuU  tbMino* 
couple  . R  9t.50 

$  AMPS.  GES<iERAL  ELECTRIC  DW-44.  3H* 
round  flush  bAkeUte  cam.  block  0QAle...R  $4.50 

8  AMPS.  GENERAL  ELBCIRIC  DW-52.  8H' 
round  fluAh  bokeUle  cam  (JAN  type  MR15- 

WOWRLAAl  . ..V.R  10.95 

19  AMPS.  W’tSTON  425.  8H*  round  fluj^  bokellte 

CAM.  MB35W010RFAA  . R  $9.50 

D.  C  VOLTMETERS 

80  VOLTS,  GRUEN  250M.  2V  round  flush  metol 

csM  . M  13.50 

7$  VOLTS,  GENEIUL  ELECTRIC  DO-40.  8* 
round  noo-flonged.  ling  mminted  flush  bokellte 

CAM.  1000  ohms  per  roll . R  $4.95 

5/125  VOLTS.  DUAL  RANGE.  WESTON  506.  2* 
round  flush  metol,  nog  clomp  mounted  (non- 
flonged)  Appros.  135  ohms  per  rolt.  plus  button 

for  blgb  range  . R  $4.00 

150  VOLTS,  GENERAL  ELECTRIC  DO-53.  8* 

equore  flush  bokellte  cam . R  57.50 

150  VOLTS,  GENERAL  ELECTRIC  DO-41.  8H' 

round  flush  bokellte  cose.  1000  ohms  per 

folt  . A  $7.59 

190  VOLTS^  HOYT  17-L,  8H*  round  flush  metol 

OAM.  red  line  At  110  rolu . R  $0.00 

300  VOLTS.  SUN  SAP880.  244*  round  flush  bokoUte 
OAM^IOOO  ohms  per  rolt.  (JAN  type  MR25W- 

SOODCWi  . A  17.00 

500  VOLTS,  WESTON  506.  244*  round  flush  bote- 


type  multiplier  . R  $I0.$8 

4  KILOVOLTS.  DEJUR  AUBCO  9  810.  8441 
flush  bokellte  cam.  1  MA  movement. ...R  $6.$0 

D.  C.  MILLIAMMSTERS 
2  MILLIAMPS,  WESTINGBOUSE  NX-85.  ^844' 
round  flush  bok^te  cam  (JAN  MRS5V^^^ 

8  Mm!lI  AMPS,' * ‘OBUiaj* ’oW-mV.* ‘  844'  round 
flush  bokellte  cam.  scole  eoUb.  80  A  450  MA 
and  3000  volts . R  $5.50 

5  MILLIAMPS.  SIMPSON.  2*  aquore  flush  bekeUtA 

cose,  tpeelAl  scale  with  red  mark  at  3.  caption 
"Volts  *  . R  W.50 

5-0-9  MILLIAMPS.  WESTERN  ELECTRIC  D- 
165647,  344'  round  flush  bokollte  cam.  concentric 
style  movement  approx.  160*  deflectloi^  ^1* 

CoUb.  50-0-50  . R  $*-09 

19  MILLIAMPS.  OEN'ERAL  ELECTRIC  DO-98. 
6*  X  444'  rectongulor  flush  bokelltA  cam  R  $4.99 

19  MILLIAMPS.  SIMPSON  8$.  W  round  flush 
bokellte  cam  (JAN  type  MWWOISDCS^ 

R  $9-90 

20  MILLIAMPS.  GENERAL  ELECTRIC  DO-58.  8* 

s<juArA  flush  bake  cam  . . .  •  ■  •  •  .R  $6.90 

29  MILLIAMPS.  GENERAL  ELECTRIC  d6-41. 

344'  round  flush  bake  cam . R  $6.90 

113  MILLIAMPS,  BUBUNOTON.  $1  B,  344^  round 
flush  bokellte  cam.  spedol  3  color  acole.  no  coll- 
brotloni,  caption  "Power  Indicator"  . .  .R  $3.00 
190  MILLlAMP^  GENERAL  ELECTRIC  DO-41. 

344'  round  flush  bake  case . R  $9.90 

150  MILLIAMPS.  TRIPLETT.  T  AQuore  fluSi  bote 

Rose,  block  ACAle . R  $3.99 

190  MILLIAMPS,  GRUEN  508.  844'  round  flush 

bokellte  case . R  $8.99 

190  MILLIAMPS.  ELECTEL  9  850,  844'  round  flush 
bokellte  cam  mode  by  BeoL  Div.  of  US  Time 

Corp . R  $4.00 

190  MILLIAMPS,  BEEDE.  844'  roond  flush  Mellte 

CAM  . R  $4.00 

200  MILLIAMPS.  MARION,  844'  round  flush  bste- 

lltA  cose,  knife  edge  pointer . R  $4.00 

200  MILLIAMPS.  SIMPSON  89.  344'  roui^  flush 
bokellte  cam  (Jon  type  10t35W200DCMA) 

R  16.99 

300  MILLIAMPS.  GRUEN  GW-529.  844*  round  flush 
bokellte  CAM  (JAN  type  MB35W300DCaftAl 

R  $4.99 

900  MILLIAMPS.  DEJUR  AMSCO  SIS.  3*  squAre 

flush  bokellte  cam . R  IS.OO 

800  MILLIAMPS.  DEJUR  AMSCO  9  810.  3^  round 
flush  bokeUte  cam  8.  C.  9  SP960 . R  $4.90 


R  $4.99 

30  AMPS.  GENERAL  ELECTRIC  DW-51.  244' 
round  flush  bokelite  cose  (JAN  type  MR24W030- 

DCAA)  . R  $4.50 

30-0-90  AMPS.  GENERAL  ELECTRIC  DW-Sl.  24^* 

round  flush  metol  cam . R  $4.90 

90-9-90  AMPS.  U>3fEKAL  ELECTRIC  DO-41.  344* 
round  flush  bokellte  cam,  block  ACAle.  with  lum. 

markings  . R  $9.90 


We  speclAllze  In  electrleol  Instruments.  Over 
75.000  meters  in  stock.  Send  for  our  lAteet  olreulor 
ebowlng  our  complete  line  of  Surplus-New-Ouaron- 
teed  meter*. 


Orders  accepted  from  rated  ooocerns,  public  Insti¬ 
tutions  and  Agencies  on  open  account,  other*  pleoM 
•end  25%  deposit,  balance  C.O.D.  or  cheek  with 
order.  All  prices  FOB  our  worehouM.  N.T.C. 


MARITIME  SWITCHBOARD 
338  Canal  St..  N.  Y.  13.  N.  Y. 
Worth  4-8217 


ww  ^  carry  a  comprehensive 
line  oi  equipment  for  communications 
and  offer  it  for  sale  backed  by  a  hard 
earned  reputation  for  quality  materiel. 


'OIL  CAPACITORS — Stondord  Brond  units 
'BATHTUBS — Side-Top-Bot  Terminols.  most 
volues  in  stock — 50  to  1500  volt  units 
CHANNEL  TYPES— Y AT  -  YAB  -  WAT  -  WAB— 
ditto 

BATHTUB  cosed  low  voltage  electrolytics 
INVESTIGATE  OUR  PRICES 
A  Penny  Post  Card  Will  Save  You  $$S 
Lorge  quontities— example  100,000  units  of 
2X0.1  mtd  600  VOCW  ST,  TT.  BT.  OYR 


Currently  we  cure  offering: 

BCA  Communications  Transmitter 

Model  MI-8167,  a  350  watt  C.W.  and  250  Watt  'phone 
operating  in  the  fre<iuency  range  of  2000  to  20,000 
kcs..  from  220  V.  AC  50/60  cycle  input  Beautifully 
constructed  and  self  contained.  Speech  amplifier  and 
tubes  included.  All  complete  and  new,  packed  for 
export 

Complete  descriptive  data  on  request. 


ROTARY  SWITCHES***SPECIALS 
2P3T.  $  35  •3P6T  .  45  *7P4T. .  .55 

IPUT  .  .45  ‘JPIOT..  .65  •3P10T.  .15 

‘2PI1T  75  •3PnT..  .95  •M.lfi-wof.rj 


TRANSFORMER  BUYS— Heriiwt  SMied  75SV 

CT  @  250  MA  SV/3A  12  6V/SA . 59  95 

Power  Choke  for  above  5  hy  100  ohm..  2.95 
600V  CT  @  70  MA  6  3V/4A .  3.95 


FILTER.  LOW  PASS,  input  A  output  Z  -50,- 
000  ohms  Flot  within  :1:2DB  from  0-1650  cy. 
cutott — 25  DB  at  1700  cy,  500  unit,  avail. 
@  . $9.95 


SELENIUM  RECTIFIER,  Full  wavt  bri( 
90  VAC  input,  150  mo  cont.  duty, 
•pccial  . 


Other  choice  selected  guaranteed  Transmitters,  receivers 
and  combinations  for  all  types  of  services  and  wattage. 


G  E  Thyrite  #K-8396B12-1  voltage  rtgulotor, 
3rd  harmonic  genorotor,  curroiit  rotlng  $-40 
mo  @  21-33  volts  1H  watts  mox.  In  air — 
pockoge  of  S . $1.45 


ELECTRONIC  SPECIALTY  SUPPLY  CO. 

BArcloy  7-26S4-S 

M  Lleponard  $lraat  Now  York  11,  N.  Y. 


NEW  YOM  27.  N.  Y. 


2331  TWELFTH  AVC. 


Cable:  COMMUN1DEV  TEL.  AD-44174.  5 
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SEARCHLIGHT  SECTION 


BRAND  NEW  STOCK 


TEST  EQUIPMENT 


EXJIKED  TIMB  METERS— G«B«ral  Eloctric. 
Sym.  SMS.  ladieotM  199.999  houn.  US 
VAC.  10  eyclM.  V*  round  bolMUto  coso. 

Squoro.  flush  iaeo . .  $12.00  oocb 

DC  SOIVO  MOTORS— Whito  Roqort  Eloctric 
Co.  OtOS  Sorioo.  24  VDC.  Torquo  ISO  In.  Ibo. 
RoTorsiblo.  Control  box  on  top  has  limit 
switehos.  roloys.  and  solonium  roctifiors  to 
block  AC  out  of  motor.  SxSx4**.  Con  bo  sup- 
pliod  in  olthor  2Vh«  $«  or  S  RPM  models. 

$11.50 

mDUenON  VOLTAGE  REGULATOR— G.E. 
#32$$$00.  Sym.  VR-107.  Typo  AIRS.  Single 
phase.  $0  cycles.  0.S07  EVA.  400  oolts  pri¬ 
mary.  Output  xoltago  con  be  ▼orled  7$  j% 
obooe  and  below  this  oalue  at  1.4  load 
amperes  OTor  entire  range.  Motor  operated. 

Weight  122  lbs . $75.00 

VDRATOR  INVERTER — Electronic  Labora¬ 
tories.  Inc.  Type  8$$3.  Input  24  VDC.  Out- 

put  $  Tolts  at  l.S  amperes . ...$1.50 

NOISE  ntTER— MaUory  #Nr2-0  Modified. 

35  Tolts  DC.  200  amperes . $2.50 

NODE  FILTER— General  Electric  #lC-20$. 

100  amperes.  50  VDC . $2.00 

ROTARY  SWITCHES— Hart  #11M1.  7 

poles.  4  position.  25A  at  115  VAC.  ISA  at 
2M  VAC.  Enob  fumi^ed  marked:  high, 
low.  medium,  and  off . $140 

Prices  FOB  St.  Louis. 

25%  on  all  COD  orders. 

McNEAL  ELECTRIC  & 
EQUIPMENT  CO. 

4736  Oliva  St.  St.  Louis  8,  Mo. 


HI  POWER  X  BAND 
dissi- 

polos  watts 
OToraqa  powor  lor 
X  wovo- 

VSWR  loss 

10  KMC . S1SO.OO 

Tost  Load  TPS- 
SO  ohms 

S12.00 

POWER  S 
TEST  dissi- 

avoraqo  lor 

1  Vi"  X  3"  wovoquido. 

Ranqa  2S00  to  3700  8  Band  Spoctrum  Anolysar  8SOO-9600  Me.. 

MC.  calibratod  llnaor  bolow  cul-oii  attonu- 

TS-62  X  Band  Echo  Box  calibratod  itoqusncT  motor,  tunad 

with  rJ.  cablo  and  mixor.  4  U.  staqos.  3  vldoo  staqos  ovor- 

pick-up  antonna.  “**  ***  <“*-  «"*“  »npplT- 

^  S  Band  Spoctrum  Analysar  2700-3900  Mc„ 

TS-33  X  Band  Fraquon-  slmilsr  to  abova. 

cr  Motor.  8500-9600  I  * 

Mcs.  Crystal  datactor  and  50  micro-  S-Bond  Mixer,  tunable  by  moons  oi  slldar, 

amp.  motor.  Indlcotos  Rasonanca.  Con-  type  N  connector  lor  the  RJ.  and  local 
naction  lor  scops  avollabls.  oscillator  input,  DJLF.  connector  ior  the 

»  .n...  SI  1  ,..  —  ..nn  U.  output  variable  oscillator  inlactiou. 

TS-45A-APM-3  Siqnal  Ganarator.  8700-  aan  nn 

9500  me-  110  V.  60-800  cps. 

30  MC  IJ,  STRIP,  VIDEO,  ond  AUDIO  TS-110  S  Band  Echo  Box  2400-2700  me. 

AMPUriER  AND  llO-VoIt  60-2600  cps  portable  . 9110.00 

POWER  SUPPLY.  Bandwidth  10  me; 
new,  part  oi  SPR-2  Recaivar. 

AMPLIFIER  STRIP  AM-SSA/SPR-2  con- 
tains  U.  ampliiiar.  datactor.  video  om- 
plUlar.  pulse  stretcher  and  audio  ampU- 
ilor  and  RoctUlar  Power  Unit  PP-1S5A/ 

SPR-2  bandwidth  10  me,  center  ira- 
quancy  30  me,  sensitivity  50  microvolts 
for  10  milliwatts  output  Power  supply 
80/115  V  ac,  60-2600  cps  U  omps. 

Sand  ior  schamatic. .  .965.00  lass  lutes 
S  Bond  Siqnal  Ganarator  Cavity  With  Cut- 
Oif  Attenuotor.  2300-2950  me-  2C40 

tuba,  with  modulator  chassis ....  930.00  TEST  SETS 

UPN-1  S  Band  Beacon  Rsceivar-Tronsmit-  TS— 3*  T$ — 100 

tar  . 9754)0  T$— 47  T5— 125 


CONDENSERS  •  TRANSMITTtNG  MICAS 
BATHTUBS  •  UPRIGHTS  •  SOCKETS 
CONTROLS  -  RHEOSTATS  -  MANY  OTHERS 


;SEND  US  YOUR  NEEDS] 


:F0R  OUR  quotation: 


TELEPHONE 

RELAYS 


CLARE,  TYPES  C,  D  A  E 
COOKE,  AUTOMATIC — ELECTRIC 
ALL  TYPES  of  COILS  and  PILE-UPS 

CLARE  TYPE  K  MINIATURE  TELEPHONE 
RELAYS. 

CLARE  Typ.  G  Half  T.l.  R.iay. 

1)  3400  OHM  COIL,  SPOT . $2.00 

2)  3300  OHM  COIL.  SPST,  A.D _ SI  SO 


Elocfronk  Supply  Co. 
222  Eulfon  St. 
Now  York  7,  N.  Y. 
HOIIIs  4-S033 


TUBE  REBUILDING 

Lx|i  Tmsrittkf  ad  Power  types 

feonamfeal  •  Guaranioo^ 
FReiLAND  PRODUCTS  CO. 
700  DRYAOES  ST-  N.  O..  LA. 


TS-89  Vollaqe  Divider  for  macuurlnq  hiqh 
video  puloos,  ratios  1:10  and  ItlOO 
IronsmUsion  flat  within  2  db  150  c.pA. 
to  5  me-  with  cable  ior  attachinq  to 
■ynchroacopa  . 930.00 


Wavaquida  Below  Cut-oH  Attanuotor  L 
101-A  UJIJ.  Connactora  at  each  ond 
calibration  30-100db  . 915.00 

Hiqh  Voltaqa  motor  oporaled  switch.  19 
KV-  5  Amps  peak,  Schwaitsar-Coarod 
No.  QA-35582  . 950410 


SURPLUS  COMPONENTS  FOR  SALE 

•othfubtp  oilSp  fiiicot,  xfurmurtp  chokuty  r«- 
loytp  trifemiurs,  MckuHp  o44  Ifteeity  utc. 
SurpluB  lots  purchosod. 

EMPIRE  ELECTRONICS 

Res  41,  MMwoed  Slot.,  Rreeklyn  30,  N.  T. 
Ptwn*  BRyaat  S.I220 


Borylllua  Copper  Strip 

.0062  (H - .0005)  X  5"  x  10" 

No.  1  —  B  6  8  Hard 
700#  AvoUablo 

GLOBE  TRADING  COMPANY 

1913  Pronklln  Stroat  PatroH  7.  MIcklaan 


ELECTRO  IMPULSE  LABORATORY 

>2  Whita  Slfnl  Rad  lank  «-0404  Red  Seek,  N.  J. 
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SYNCHROS 


i  97  Bias  Mfter . . 

RL  42  Antenna  Oearhox  Motor  an<t 


30P1.S2 
3HP7 
SFP7  . 
IC6 

7M-A  . 

7?|.A 

3B27 

SOI  . 

2C26 

1042 

954 

150  . 


ARRS  Control  Box. 


tuhrs.  ralHm.  acrruaorirg  A  manual.  Wood  Cbrat 

BRANT)  NRW.  WTIILft:  TTTKT'  I.Ji8T . tSf.SO 

H.F.  FM  SELECTOR  RECEIVER~R12/ARW-S. 
nouMr  conrrralon  super,  ums  5  Mr.  and  456  KC. 
IF.  CbanneU.  Oaca.  are  crystal  oontroUrd. 

Frrq.  Banse.  SO-42  Me.  for  29  V.  operation,  wtth 
tubm.  stall  A  Drnamnror.  NRW . tSt-OO 


SEARCHLIGHT  SECTION 


SURPLUS  EQUIPMENT 

POWER  RHEOSTATS  POWER  UNIT  PV-6/TPS-1 


^  fi  M  Standard  Brands:  $  Ohms;  f\ 

100  Watt;  4.49  amps  100  Gasoline  driven  2- 
^ITILX  O**""*'  ‘®®  ‘•®  cycl.  .KKlne.  Dual 

tFl  ^ Boxody  Brand  Now  with  voltace  xeoeraior: 

H1  *  Knob  $2.50  each— or —  120  VAC:  1400 

y  $25.00  per  Dos.  Watt;  cy- 

28  VDC; 

PIONEER  AUTOSYNS  u  s  amp.. 

AT-l . !6  Volt— 400  Cycle . $4.»3 

NsId  ....”. brand  new . $i95.oo 

SERVO  MOTOR  10047.2-A:  2  Phase;  400  Cycle;  with  40-1  Reduction  Gear 

$10.00  ea. 

400  CYCLE  MOTORS  400  CYCLE  MOTORS 

AIKKNK.LRCH:  115V;  400  Cp.;  Single  K.\NTKRN  AIR  DKVIt'ES  TYPK  JM6B: 

pha.e.  4500  RI>M ;  1.4  amp;  Tor<.ii«  4  «  In  -'oo  V.VC;  1  amp;  3  p  haae;  400  cycle; 
...  HP  03 . 110.00  an.  •iuoo  RPM  . »lt.5*  ea. 


BRAND  NEW . $195.00 


INVERTERS 

PE  318  LELAND  ELECTRIC 
OvtMt:  11&  VAC:  Single  Phase:  PF  fO: 
280/600  cycle:  1500  VA.  INPUT:  25-28 
VDC;  92  amps;  8000  RPM;  Exc.  Volts  27.5. 

BRAND  NT:W . $39  .»5  m. 

12116-2-A  PIONEER 
Output:  IIS  VAC;  400  cyc. ;  slnitle  phase; 
45  amp.  Input:  24  VDC;  6  amp.  .$$0.00  en. 

10563  EE1.AND  ELECTRIC 
Output:  115  VAC;  400  cycle:  S-Phase: 
115  VA;  75  PF.  Input:  28.5  VDC;  12 

amp . $60.00  et*. 

104$6  LELAND  ELECTRIC 
Output:  115  VAC;  400  C?ycle:  3-phaae;  175 
VA;  80  PF.  Input:  27.5  DC;  12.5  amp; 

Cent,  duty  . $00.00  ea. 


IF  Special  Repeater  (116V-400  Cycle) 

$15.00  ea. 

SJ1F3  Generator  (115V-400  cyc).$7A0  ea. 

IF  (115/90  volt— 60  cyc.) . $70.00  ea. 

5F  Meter  (115  ^90  volt— 60  cyc.)  .$00.00  ea. 
5G  Generator  (116/90  volt — 60  cyc.) 

$50.00  ea. 

5SDO  Differential  Generator  (90/90  volts 

—400  cyc.)  . $30.00  ea. 

5DO  Differential  Generator  90/90  volts — 
60  cys . $50.00  ea. 


SfNO  y(X/$  RIQUIST  fOtf  AU  TYFfS  OF  SYNCHHOS 
PLEASE  ENCLOSE  FULL  AMOUNT  WITH  ORDER 
ALL  PRICES  F  O  B.  PASADENA  UNLESS  OTHERWISE  SPECIFIED 
EQUIPMENT  FUUY  GUARANTEED 


SEXTANTS— U.8.  A.A  C.  XFI  -125  T>-pe  A-10 
lAffa-Aniru)  Bubble  7>pe.  Contains  Optical 
Prlimi.  Ijcniirs  and  Recordsr.  Very  cood  condi¬ 
tion.  with  oa-it*  . $5.75 

H.F.  O.F.  RECEIVER— BC-1005-A.  Part  of  8CR- 
555  A.  PrM.  18-65  Me.  2  Bands.  IS  Tubes.  (3) 
4  V6*  8q.  Meters  (Q.E.)  Read.  0-15  T  D.C.  0-50 
Ma.  D.IT.  A  75-0-75  Ma.  D.C  with  Tubes  A  Dyna- 
motcr.  Wood  Carry  Case. 

Bxr.  rond . $52.50 

V.H.F.  TRANSMITTER  A  RECEIVER— BC-800 
(part  of  RC-tOt  A)  Freq.  160-186  Mr,  Bsc.:  2 
RF.:  5  l.F.  9  .‘*.0  Mr.  4  Me.  wide  Trans.:  Pulse 
Mod.  2  C$6  081\  80-115V  9  400-2600  Cre.  A 


WAVE  GUIDE  PRESSURIZING  KIT— AN/ 

APSIS  f(^*B-10IA9.A)  Amembly  Consists  of  Hand 
Pump.  Dehydrator  Cylinder,  Gauce  (30  lb.)  and 
6  ft  Hoee  with  flttlni. 

New  Oremesi  Pack  . $11.95 

U.H.F.  COAX— W.E.  «K.R  8089.  Low  Cap. 
Double  Rbtd.  with  Pl-359  Ctmn.  on  Ends. 

New— 24  ft.  lenrh  . $2.45 


725.A  . I  7.$5 

VT.25  . $  .$5 

I28J7  ...  . $  .60 

2J22  ....  . L®'*® 

2J3I . $37.50 

2J32  .  552.50 

5J23  . $11.75 

CW4J-26  $175.00 

COMPASS  RECEIVER  K5  ABN7  Unmodified, 
complete  with  tubes,  BRAND  N'EW..tM.50 

BC— 733-0  RECEIVER— with  tubes,  crystals  and 

manuali.  New.  export  packed . $29.56 

RADAR  RECEIVER  CONSOLE— part  of  BCB-rO 
Rack  Includes  BC-1232A  Beretw.  ^-OSS-A 
Calibrator.  BC-996-R  OHcillosonpe,  M-$ST-A  plot 
shelf.  BD-117-A  shelf  panel  and  int-lM-A  power 
supply.  Size:  20%'  x  27%'  x  61%'.  Wt.  $00  lbs. 
U5v.  1  ^  50  eye.  Leas  Tubes.  Nsw  Oris 

Oste  . $195.00 

STEPPER  SWITCH— W.E.  #D-166509.  Coll;  $9  7 
ohms  D.C.  22  pos.  6  poles:  Gold  platsd  contacts 
and  wipers.  Seml-eircular  construction  with  coil 

and  oper.  mech.  at  one  end.  NEW . $21.50 

INTERFERENCE  FILTER— Miller  FTSSt  EL  220 
V.  10  Amp.  D.C.  .03  ohms  #  $0  ora.  .066  olun.<). 
Sinile  Ckt.  Shielded.  Used.  Good  Cood.. .. .$1.49 
NEON  LAMP— OE.  9NR-2  1/tS  W.  Bt  Volts: 

A  C. -65.  DC-90.  NEW  per  100 . $9.75 

PLATE  RELAY— Differential  typa.  $  Colls  $000 
ohms  ea.  4  I*Dlet.  2  Clns.  Norm.  (Closed.  Each 
coll  closes  one  and  opens  one  ckt.  SUeer  Contacts 
rated  at  llOV.  A.C.  40  2.5  Ampa  Nsv....9l.69 
VINYL.  TUBING  — Black.  6/ir  LD.  x  7/C4' 

Wall.  Fresh  Stork.  40  ft.  Ijrth . $1.25 

RUBBER  TUBING  — 5/16^  I.D.  x  7/54*  Wall. 
New  80  ft.  irb . $2.45 


MOTOR  DRIVEN  Pots,  and  other  components  for  ID-XA-8/APQ-10. 

Write  us  of  your  requirements.  All  material  siibtect  to  prior  sale.  Prices  f.o.b.  Oak  Park.  $54$  Dep 
Rcq.  on  all  C.O.D.  orders.  Min.  Forelxn  Order  $50.M 

FOREST  SALES  COMPANY,  Inc. 


i  REAL  VALUES! 

w 


BOX  356  E  EAST  PASADENA 

STATION  •  PASADENA  8  CAIIFORNIA 

702  MADISON  STREET 


OAK  PARKg  ILLINOIS 


SCR  625 
FAMOUS  ARMY 
MINE-DETECTOR 

fnr  prospucturs— fvlinsrt— ’ 
•il  compnius  —  plumbers 
— etc. 

ITUs  unit  is  being  offered  now 
at  a  considerable  reduction  In 
price.  Recently  advert  teed  at 
179.50  It  Is  now  available 
in  the  tame  brand  new 
wrappings  In  suitcase  < 

style  carrying  case  > 

(tost  batteries)  at 

$59.50 


>.4*. 


CABINET  CH-118 

Olive  drab  in  color,  this  cabinet  has  a  full  laogth 
interlook  acceas  door  mi  the  rear.  The  front  takrs 
the  standard  19*  panels  with  60  Im'hss  of  height 
and  20  Inebes  deep.  It  is  shock  mounted  on  a 
heavy  steel  platform  and  has  s  two-inch  protrusion 
fully  covarlng  one  side  to  aocommodate  ware  trap 
and  wiring.  Louvered  vents  allow  air 
circulation  top  and  bottom.  Each  KH 

F.O.B.  Chicago . 

RA  52— RECTIFIER 

A  transtat  otmtrolled  rectifier  to  produce  hlgli 
voltage  DC  from  110  VAC  60  cycle  source.  Up  to 
11.500  volts  DC  at  SO  watts.  Metered 
high  voltage  (0-15KV)  and  current  CTA  RA 
(0-20  MA).  New . 

BC  768 

Radio  Receiver  Chassis  Complete  except  for  1.3 
tubes.  This  rtassMs  with  standard  19*  panel  front 
contains  the  receiver  for  493.5  5fC  complete  with 
power  supply  and  an  additional  low  voltsge  power 
supply  that  originally  supplied  the  keyvr  B4'*  770  a* 
described  below.  110  VAC  60  cydee  is  the  prims  rv 
voltage. 

Five  10  mrd-600  VDC  oil  filled  GE  rondenserv 
are  used  as  filters,  five  stagra  of  49  51C  IF's. 

Two  of  10.4  Mr.  6.3  VAC  Tran^fonner  and  of 
bourse  power  trsnsformere— chokes  and  miscellane¬ 
ous  parts.  All  unltv  are  in  good  condition  as  re¬ 
moved  from  new  equipment.  Even  the 
salvage  value  is  a  great  deal  more  than  ffA  OK 

the  l«tw  price  of . 

BC-:69  fyan.sfflltter  P/O  RC-DM).  Ie4»«  tubes.  $6.45 
BC-770  Keyer  P/O  RC-lOO,  leas  tulies  .  $4.95 

MISCELLANEOUS  SPECIALS! 

RA  10  DA  Receiver . Uaed  $17.59  I24.M 

Hr  347  Interphone  Amplifier .  2.95 

ItC  442  Less  ronden.«er . Used  $1.49  t.99 


One  Tnfie  Interphone  Amplifier  —  Small 
<*<*n»paci  aluminum  rave  fully  enclosed 

2%-^x  3%'  X  5%'  I.ess  Tube . 

46  Amm  Clmilt  Breaker...  . 

1  82  F  Five  Inch  360  deirees  compam  indi¬ 
cator  and  Relsyn  receiver . 

A  81-2  7*ransmlttera  Rel..<yn  tor  1  82  tndl- 

(BtMh  l’  82  * '  Trails.  8elVvn  for  $7.6i) 

PE-101  D^amotor . 

Thermal  converter  Weston  Tvpe  D,  model 

507.  range  .12  amp . 

BC- 102.3.  Marker  Besivm  Receirer.  complete 
with  tubes,  shock  motuit  and  Invtru^on 

msntisl  . 

BC-92.3  27-39  MU,  FM  Receiver  romnlets 

with  tubes . U^ed  $24.59 

Br-924  27  38  MC.  FM  Transmitter,  com 

pleie  with  tubes . Used  $19.95 

BC-694  27-38  Mr,  FM  Trtnwnltter,  less 

dvnaniotor .  l^Md  $19.95 

10  meter  roodiflestton  kit  for  BC-OIO . 

S(ni  183  complete  12  volt  set  wl»h  all  coUs. 
tubes,  dynamotor  and  control  units . 


CATHODE  RAY  TUBES 

3FP7  .  .$1.95  5FP7  ..SI.9' 

4API0  .9  .95  SGFl  .  $3.95 

5BP4  ..$3.95  I5DP4  SI9.9.; 

5CPI  ..$4.96  l•JP4  $19.91 


PRICES  UPON  REQUEST 

T  $5/APT5  Transmitter  TS  lO/APN  Tast  Set 
R  132/TPStO  Receiver  TS  16/APN  Test  Set 
TS  36/AP  Test  Set  T8  27/T$M  - 1  Test  Set 

T8  2$l  Ted  Set 


ShlBmenti  FOB  warehouse.  20%  DoMsit  oe  ar- 
dert.  Minimum  order  $5.00.  Hhnaii  rasidents. 
add  retular  sales  tax  t#  ramittance.  Prices  sub* 
ieet  ta  ehange  wlthatit  natlea. 


ARROW  SALES,  Inc. 

D. si  I  4 

1712  14  S  Miihigon  Avp  (Kxago  lo.  III. 
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SEARCHLIGHT  SECTION 


TELEVISION  CAMERA 

SSO  liiM  molutien.  Easily  con- 
yartod  to  prasant  RMA  staadards. 
CiKaits  ovoilabla  willi  camani. 
Cemplata,  like  naw. 


TEST  EQUIPMENT 
Complete  Linel  | 

SIGNAL  GENERATOR  804.C 
DUMONT  224.A  OSCILLOSCOPE 
l-n  HICKOK  TUBE  CHECKER 
1-208  FM  SIGNAL  GENERATOR 
RPC  MODEL  644  MULTIMETER 
FERRIS  MICROVOLTER  MOD. 
I8-C. 

IE-38  (N«w)  TS-lll/CP 
I-I3S  METER  TS-126 
1-212  TS-I28 

TS-3/AP  TS-I27/U 
TS-S/AP  TS-I70/ARN-S 

TS-IOB/APN  TS-182/UP 
TS-ISA/AP  TS-I84A/AP 
TS-I9/APQ-5  TS-204/AP 
TS-24A/ARR-2  TS-2S0/APN 
TS-34/AP  TS-348/AP 
TS-36/AP  TS-375/0 
TS-6I  ZAP  UPM-KCoapIstO 
SL-I  SloHcd  Uu  WE  1-193 
Tcit  S«l  Ranye  Calikra- 

TS-IOO/AP  tor  1-146 

TS-102A/AP 


RC-184  IFF  EQUIPMENT 
Broad  New.  Coaiplrle. 


COMPLETE  RADAR 
APS-4  MARK  16 

APS6 


RECEIVERS 
APR4  APR-5 


SCR-720  EQUIPMENT 
SCR  - 584  P  ARTS 


HEADSETS 

HS-33  Brand  New 


MK-2eA/UP  —  New. 
INDIVIDUALLY  BOXED 


SCR-29I  DIRECTION  RNDING 
EQUIPMENT-NEW 


MP-22  MAST  BASE  U/16  U  PLUGS 
With  Hardware  and  MGI9A — New 
Bracket.  R5/ARN-7 


VARIAC  TRANSTAT  AMCRTRAN 

Input  O-llS  V..  5040  ctcIos;  output  115 
V  100  ompa.  114  Kra.  ExcoUont  con- 
dition. 


Sir  COLUMBIA  ILfCTBONICS  AD 
ON  BACl  344 


cut 

Coble  Add'Pii  COCLECT 
fflMS  iUBtCT  JO  PUlOU 


SAVE  $  $  IIRAAD  NEW  TEBESI 


UU .  n.M 

iMt  n.$9 1 

9i4M  2A.ff  ! 

2JIC.’ .  iTtAf  .» I  itof ^  1  At  I  •••• . .  ••• 

U€2  tt.H  m  .  4.M'm.7eT . M  >  NT .  t.7t  ■  MH  t,7i 

lOOO't  or  OTNgll  TYTM  IN  •TOCKI  WHIT!  AN»  TILL  U«  VOUII  •tqumtMtNTVI 
We  e*try  a  cofnplete  eteck  ■  a  ■■  AN  M  ■  ^NAN  AN  AN  rAT  NtONINT  MICtS 

*  NaAia  *  TV  TuNM  anA  I  C  11  Vni|BVf*l1  PO«  SUArtU*  NTOCMS  OW 

•ctranie  rwte.  NaaA  aa  U  _  d.  ll  .  uMLCu  IJ  U  >  TWMt  ANO  ILICmONIC 


547  $.ft 

5i4  S.BS 

54  5.44 

CFI4.  .44 

tLf  7^ 

RKRTS  .  Lu  ' 

t  M.7  UX9 

Tt;"  *74 1 

1  <!n7GT 

2SMI  '  4^44 

1  iilVcT  .  M 

IMTL  4.M  ' 

•VfGT  .M 

1  7G4  .«» 

IMA  4.9$ 

194S  .  5.44  I 

7C23  .  .  Sf.M 

j  TFT .  i.m 

MSA  ...  1.M 

I94A  ...  .4.44 

UA«  .M 

!  12C4  i.m 

WLS14  141m 

744A  •  O  ...  1434 

1  t2«rT  ..  U.H 
,  UN«  ..  M 

744CV  ...  M.M 

744CY  M.M 

'  uSmt  m 

nsS  1234 

•  uilrcT  M 

72SA  ...  t'jC 

:  mq7QT  .n 

nai'."'..;'.'.  J.JI 

240^25...  1.74 

aof .  1.24 

'  m.7eT . M 

72tA .  4.74 

447 .  1.74  1 

...  %M 
...  »».ti 

... 


J.  S.  H.  SALES  CO.  i 

DAff.  E4.  7542  M4irMt  Av*..  Lm  ArhIm  44.  Collf. 


I 

TEST  EQUIPMENT 


Wb  believe  we  Block  tbe  most  oomprebeiuive  variety  of  military 
and  commercial  electronic  test  equipment  available.  A  partial 
IlBt  ioUowB: 


TS-IABS 

T847/AP 

TS-226A 

BC-906/D 

TB4A/AP 

T849/AP 

T8-233/IPN-2 

BC949/A 

TSeA/O 

TS-tS/TPS-l 

n-26t 

BC1060/A 

TS-lOA/APH-l 

TB-II/AP 

TS370A/UP 

BC-106I/A 

TS-12 

TS-lOO 

T8423 

BC-1201/A 

TS-13 

TS-tOlAP 

1-56 

BC-1203 

TS-I4 

TS-102/AP 

I-I5/A 

BC-12I7/A 

T8-1SB/AP 

TS-I08/AP 

M06/A 

BC-I277 

T8-16/APII 

T8-I10/AP 

1-123 

BBAT 

T8-19 

TS-lll/AP 

1-145 

LAO 

T8-27/T8 

T8-12S/AP 

1-177 

LAP 

T8-32A/nC-l 

TS-191/AP 

1-173 

LAG 

T843 

T8-1S3 

1-201/A 

Lm 

TSSA 

TS-155A/AP 

1-212 

LU3 

Ta34A 

TS-170/ ARM-5 

1-222/A 

OAA-2 

T84SA 

TS-173/XIR 

1-225 

TTSdBR 

TS-3S 

T8-1T4 

1-233 

TTZ-IORH 

TS-4S/AP1U 

T8-17S 

IE41/A 

TSS4SE 

TS-47/APR 

T8-1I4/AP 

IE46 

T8X4SE 

TS41/APG-4 

T8-197/CPM-4 

ir-12/C 

TS-62 

TS-203/AP  • 

BC221 

TS-69/AP 

TS-204/AP 

BC-376 

Each  piece  guaranteed.  All  accessories  and  instructions  furnished. 


(We  will  purchase  your  test  equipment  at  highest  prices.  Send 
your  list  for  a  prompt  reply.) 
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Cable:  WESLAB 


Telephone:  WE  5-4500 


ELECTRONICS  — Soptenifaer,  195? 


363 


CONNECTORS 


WILGREEN 


99  Murray  St.,  New  York  7,  N.  Y, 

for  Immediatt  Oe/fVery 

Write  or  Phone  -  WORTH  2-7423-4-5 


SEARCHLIGHT  SECTION 


BRAND  NEW  STANDARD  BRAND  TUBES 


4MTL.... 

5M . 

S31 . 

533 . 

559 . 

79«A . 

751A . 

7*3A . 

753A . 

7MA . 

755A . 

7t7A . 

757B . 

7MA . 

715A  >M11. 

713A . 

7I4AY...  . 

7I5A . 

71SB . 

7I5C . 

72iA . 

'  723A/B.. . 

I  724B . 

I  725A . 

I  735A . 

I  MIA . 


MU.. 

Mt3A. 

M2f.. 

Mil.. 

M25A 


7K«... 
7P7. .  . 
UY .  . . 
UA5.  . 
34G  .  . 
39  44.. 
45Smc 

IMTir 

395B.  . 
311  .  . 

2I7C.  . 
259R  . 
25rrH. 
259TL. 
25SA.  . 
2S4A  . 
394TH. 
394TL. 
397A.  . 
319A.. 
3UA .  . 
329A.  . 
331A  .  . 
353A  .  . 
371B.  . 
355A.. 

I  459TH. 


2X2 . 

3A4 . 

3B7  1291 
3B22  ELIC 

3B29 . 

k:24 . 

3C25 . 

31>4,  1299 .  . 

3D23 . 

4A1 . 

4-259A 
4B25  S2S94 
4E27/257B 

4J22 . 

412* . 

4J34  . 

4135 

4J43 /7MA  . 

5D21  .  . 

4B5 . 

4C8  . 

4C21 . 

U4 . 

7A7 . 

7C4 . 

1  7E5 . 


CATHODK  RAY 
TUBES** 
2CP1  SI...  1.95 

3DP1 .  4.95 

3rF7 .  1.95 

4AP15 .  4.95 

5AP1 .  5.49 

5PP7 .  5.95 

7BP5 .  15.95 

7BP7 .  4.95 

9LP7 .  12.95 

15BP4 .  15.95 

12LP4 .  21.55 

13LP4A....  22.25 

14BP4 .  24.M 

14DP4A....  54.M 

14RP4 .  37.M 

17BP4A....  57.M 
19AP4A....  42.M 
19AP4B....  42.55 

25CP4 .  49.95 

TUNGAR  BULBS 
4  AMP 

1359414..  4.75 

WeRtlnthouM 

Rectigoo 


OA2  . 
OA5/VR75. 

OB2 . 

OB5  VR95 
OC5/VR155 
OD3  VR155 

1B22 . 

1B24 . 

1B27 . 

1B29 . 

1B54 . 

1B54 . 

1D5GT  .. 
1L4 

1R4  1294  . 

2C22/7193  . 
2C24  . 

3C54/RK54 

2C45 . 

2C44 . 

2E22 . 

2J22 . 

3J14 . 

2334 . 

3J41 . 

2J42 . 

2V5G . 


515.. 

511.. 

512.. 

513.. 

514. . 
525  . 
529  . 
539B. 
535B 
532A 
532B 
533A 

534.. 

537.. 

535.. 

543.. 


C5B.... 
C4A.... 
C4J  ... 
CRP72. 
E1145. . 
PG51A  . 
HY114B 
HY415.. 
RBL5... 
RK25... 
RR34... 
RK72. . . 
RK73... 
VT95..., 
VT95..., 
VT127.. 


MARITIME  INTERNATIONAL  COMPANY 

1 1  State  Street,  New  York  4,  N.  Y. 


Phones:  DIgby  4-3192-3 


SELENIUM  RECTIFIERS 

full-Way  BiUg»  Typm 


AN  ^ 

”3100" 
”3101"  ^ 
L  ”3102" 
W  ”3106" 
^  ”3108 


Block 


Metlomyno 
Inserts 
in  Stock 


Catalog  On  Request  CLAMP— ALL  SIZES 

FOR  TYPES  AVAILABLE  SEE  ELECTRONICS  BUYER'S  GUIDE 
QUICK  SERVICE  OUR  SPECIALTY 


OA2  . $  I.M 

0B2  .  1.55 

IB27 .  I5.M 

IL2I  (GE)  ....  5.05 

IN2I . M 

IN2i.B  .  5.00 

IN23-B  .  4.00 

IN45 . 70 

2D2I  .  1.55 

2C24  .  4.75 

2E30 .  2.20 

2J32  .  25.00 

2151  .  22.50 

2K25  .  24.55 

2K25  .  U.OO 

2K4S  (WE)  ....  150.50 

3API  .  10.75 

3BPI  .  7.25 

3BPII  .  7.25 

30PI.A  (RCA)  3.50 

4.2M.A  .  27.50 

SBPl .  4.55 

5D2I  .  19.55 

5FP7 .  1.75 

5JPI  .  22.50 

5LP7  .  15.75 

5LPII  .  15.75 

lOY . 45 

I2AY7  .  5.00 

I5E  .  1.50 

35TC .  5.50 

lOl-O  (W.E.)..  1.25 

101. F  (W.E.)..  1.25 

151. L  (W.E.K.  1.25 

211 . 65 

274. B  (W.E.)..  5.55 

275.  A  (W.E.r.  4.50 

3I0.A  (W.E.)..  5.75 

3I3.C  (W.E.)..  1.25 

371. B  (W.E.)..  .90 

373.  A  (W.E.)..  5.M 

374. A  (W.E.)..  7.M 

Many  atlien  in  slecA^Write.  CMBpar*  Mr  Prtaaa 
G.R.  Model  50-6  Varlaes  (New  in  ermtBs) .  .|iM.M 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  moBafaeturlaB  rodio  tuboB*  oloetroale 
tuboo,  eotbodo.roT  tub—,  lompi.  Now  and 
uood.  Boooooably  prlcod,  aotutaetion 
Qoarantood. 

AMERICAN  ELECTRICAL  SALES  CO. 

47  E.  Btti  St.  Now  Yorke  N.  Y. 


WHOLESALE  ONLY 


lOOTH  . 

354TH  . 

304TL  . 

F.I23.A  .... 

FG.I72 . 

HK254  . 

H  K2578  . 

RK25.A . 

RK34  . 

RK3I  . 

RK47  . 

RK50  . 

RK.53/250TH 

RKR72 . 

BERTS . 

T.40  . 

VRiSO  . 

KU.670  . 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  A  ELECTRONIC  SURPLUS 
19533-9  BniNi  St.  Dotrolt  3,  M 


An  all  purpooB  ••U-roactiToting  dohydratlng  imlt. 
To  be  uiod  lor  romoYlng  moiiture  from  gates.  Numer¬ 
ous  opplicationt  in  the  fields  of  Physics.  Electronics 
and  Chemistry*  Dual  Insulated  tanks  with  thermo¬ 
statically  controlled  heoting  elements,  .f. 

Complete  with  20  lbs.  of  Silica  geU 
heating  elements,  shut-off  and  safety  Ua 
TalTes.  r.o.B.  n.  y. 


Dept.  KD,  600  Broadway.  NEW  YORK  12.  N.  Y. 
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f 


Genuine  TELECHRON  Motors 


ZENITH  1951  TV  Rtmott  Control 
Motor  Units 

R«Terslnf  twitch  on  «nd  of  17  foot  coble.  Powerful 
4  &PM  ^utch  motor. 

Will  drive  onjtblne 


('on  be  used  for  door  opmer. 
wlodew  releer,  model  RR  turn- 
teble.  Complete  with  treaeformer. 


$12.90 

•  for  $70.00 


Also  evelleble  in  15 


MARKTIME 
5  HOUR  SWITCH 

A  10  emp.  timing  derieei. 
Pointer  movee  beck  to  tero 
efter  time  elepeee.  Ideel 
for  niimtne  Oir  redloe  end 
TV  eets  when  you  go  to 
bed.  limited  supply  et  this 
^l>«cisl  PRICK....  $4.90 
lin..  30  rnln..  1  hr.  et  $5.90 


Single  Pole  $v.  Very  Smell  Reley . $  .$0 

Veeder-Reot  Counter.  Retery . 90 

Veeder.Root  Counter.  Retehet .  2.29 

No.  IS  Enemeled  Copoer  Wire.  I^  lb.  coil  .  2.S0 
Seleneid.  works  on  24«.  O.C.  end  115  v.  A.C.  I.SO 

</»  emp.  S  V.  Trensfermer .  l.iS 

4'/t  ooi9«  sosdod  $  V.  Trtntfermor . 2.7$ 

MU  and  ACRO  Switehee  eisortod  ..  .  4  for  1.00 

115  V.  A.C.  Motor,  for  fen  or  experimont _  1.50 

1800  RPM.  119  V.  A.C.  Motor . 4.50 

Guardian,  No.  4.  115  «.  A.C.  Solenoid .  3.50 

Price  Bros.  No.  lA.  115  v.  A.C.  Solenoid...  1.50 


ni 


lucky  iCgns 

PoacMASt 

tNABLES  US  TO  CUiUAXS^^i 


r  ifmagnetsimh^ 

39<  EACH  3  for  ^1.00 


Cby  bekollto  Binding  Poets... . 12 

TELETYPE.  1/40  H.P.  IIO  v.  D.C.  Motor  .  3.50 

W-L,  100  watt  Siod.  1000  ohm  Resistor . 90 

Arrow-H  &  H,  DPDT  Toggle  Switch . S5 

C/H  Off  center.  SPOT  Toggle  Switch  . 35 

Antenna  Rotator  or  Ooor  Opener. 

Powerful  Geared.  24  v.  OX.  or  A.C.  Motor. 

with  Transformer  . .' .  7.9) 

3  Wire  Rubber  Cable  for  Above . 03Vt 

6E  Argon  Glow  Lamgi . 4  for  1.00 

100  for  $20.00 


GONIOMETERS 


*15” 

BLAN 

64  Dey  St.,  New  York  7,  N.  Y. 


fST. 

1923 


D.C.  MICROAMMETERS 

0-200  Ua  }"  tq.  G.E.  DO-SO . »  9  00 

0-M  Uo  }"  tq.  G.E.  DO-SO .  11.00 

PORTABLE  INSTRUMENTS 

MalM  BokaliU  Com  7"x4V'a"ii3*‘ 

D.C.  MICROAMMETERS 

5. .  .10. .  .50. .  inicrMiiiptrtf 

THERMOCOUPLE  MILLIAMMETERS 

1.5. .  .5. . .  10. . . milliqmperts 
Avoilobl*  ia  aiyltipl*  roiiq*  cmabiMtioM 

PRECISION  ELECTRICAL 
INSTRUMENT  CO. 

14«  GranB  StrMt  N««  Y«rk  IS,  N.  Y. 


SEARCHLIGHT  SECTION 


PULSE  TRANSFORMERS 

Tube  base  plug  in  type 

Hero  are  precision  made,  high  guality  compact  pulse  transformers  wound  on  hyporsil  eoros.  They  are  built 
in  octal  bakolits  tube  bases  and  can  be  adapted  to  many  use*.  Kindly  distribute  this  data  to  key  person  not 
In  your  Eloetiical  Engineering  Department,  tp  your  Te^nkai  Library,  to  your  Eloetronie  Eguipmont 
Buyoro  and  to  any  person  who  should  have  knowledge  of  this  Item. 


OTHER  DATA  ; 

Completely  impregnated  and  sealed.  _ _ 

w — Physically  small,  msasurlng  only  1.37^  dia.  x  t.iST*  high. 

*— Convoniont  to  use  merely  glug  Into  an  octal  sookot  olmgllfloa  production. 

Sehomatk  of  winding  soguoneo  and  eonaootlop  gniisd  Into  disc  eovoring  top  of  tube  base.  Sehomatk 
dosignatoo  sookot  oonnoetlons. 

w— The  eoils  are  wound  on  high-grade  tested  hvpmoil  ooroe.  ... 

o — Used  In  some  of  the  Navy's  modem  and  highly  aeeurato  Radar  and  Diroetlon  Finding  Eguigment 
w — Standard  tygea  Manufactured  by  Raytheon  Manufacturing  Company. 

* — Quantitioo  avallaMo— Immediate  dollvory. 

"  SUGGESTED  USES 

*»Bloekini  Oscillator,  Multivibrator  and  Seopo  Circuits, 
w— Whorovor  Aoeurato  Timing  and  Triggering  are  noecasary. 

w^Unaxeellod  in  circuit  apgiioatiens  far  gonorating  low  oowor  and  low  voltage  pukes, 
w— Xan  bo  used  In  circuits  utlllalng  repetition  ratio  from  0  to  wall  over  I  MC  and  pulse  widths  ranging 
trMu  OP  MkfoeufiMd  uo 

mCE  $4.50  EACH  -  Immediate  DeUvery 


iinTAV  nnd  VOURC 

I  THE  <Lckc(  I  N  i  L  E  C  r  R  O  N  I  C  S 


42-44  Cornhill,  Boston  10,  Mass. 

Lafayette  3-2546 


TUbES 


Price  -  Slashed  ! 
Receiving  &  Transmitting 


RMA  Guaranteed — ! 

OZ4....$.S9 


IR5. 


HVtS  ..  449 

SEPl . E.n 

1HP7  .  .  1.4$ 
sm4  14.1* 
TBPT  ...  T.tl 


M4  . 


.E.41 


1414. 

142*. 

nil. 

Ml*. . XM 

*••1 . l.t« 


2.71 


.19 

.79 

1.19 


5U4. 

5V4 

SYJ . 49 

6AC7....1.t9 

6AG5...1.t9 

6AL5 . 79 

6AU6 . 79 

6BCS . 19 

6BG4....1.B9 
6BN6  ...I.W 
6806  .  ..1.59 

6K7 . 59 

65AT . W 

6SN1  ...1.09 
6V6 . 89 


Standard 

7C4' 

1103A.S.I9 
UAH.. .1.19 
1tAUT..1.19 
1UH1  .1.19 

IIS  AT . 79 

1tSK7 . 79 

IfSQT . 69 

ISAS . 98 

15L6 . M 

3SW4 . W 

3574 . 89 

35ZS . 59 

50A5.. 

5085 . 98 

50L6 


Brands 

TV  PICTURE 
TUBES 
BUCK  FACE 

10BP4  SS9.50 
19LP4  S3.50 
148P4  S4.50 
16GP4  38.50 
16HP4  39.50 
17BP4  39.50 
19AP4  36.50 
90CP4  39.50 
94AP4  74.50 


rnxx:  Wrsu  for  catalow  .  .  . 
cubeo,  perta  and  aecoaaorloe  for 
radio  and  TVI  Alae  apodal  doc* 
tronte  inatnunanta  cataloc. 


miwiiwum  ardart  gg.OO  aS'^  d*- 
poatt  with  erdar,  balanra  C.O.D. 
Inriudo  pootax*  with  ordar.  All 
narrhanmao  aub)ad  to  prter 
aalas.  P.O.B.  Now  ToffW.  N.  T. 


SPEAKERS^^j^n-.'Si't;; 

4'  PM  51.51  4*  ■  «' 

$*  PM  l.fig  t  l.SM  Ohm  U*$5 

4*  ■  ••  PM  l.7f  ‘ 


LM 


r  Auto 

4-4  ohm  _  . . 

r  PM  .  1.25 

irpM .  $.4f 


2.t9 


with  eut> 
put  treat.  2.79 
SPECIAL  OFFER !~OEDUCT  5%  from 
the  price  of  any  Bpeakrr  In  lota  of  10  or 


GENUINE  MOLDED  CONDENSERS 
Freeh  Stecli— All  Mlssorel  Oil  FNIod 
1$$*  Cofitlgrede  Mooti  2ess  C9t  teats 
ALL  409  VOLTS 

Coe.  Per  19  Per  19  ' 

$.79  .  $0.99 


ELECTROLYTIC  CONDENSERS 
AH  Guerentood  Frooh  Steoh. 


29x29  1$4V. 
49x49  1S9V. 
54x19  154V.. 
29  25V. 
29  -2MV. 
9  4i4V. 
19-4S9V.. 
14-4S4V.. 


U.79 

4.34 

4.M 

Lt4 

2.14 

3.g9 

1.49 

5.49 


The  Rose  Company 


too  Pork  Place 


New  York  7.  N.  Y. 


COrtland  7-6195 
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365 


ffem  i 


•  •qcip'^*nl 

•  COfT>pon«n»i 


Not* 


EPCO 


ILirffOaiC 

\  o>'»c4i  ro»*»  »• 


N{W  I  USED  -  COMm  UNf  0» 
Boi  8'ob*t  ftrokvt  Not<»'»'i  S^« 

tolli  Spot  —  D  A,-»  I 

B  D  BROOKS  INC  ^  36’  ••'o- 


SEARCHLIGHT  SECTION 


ASTRO 

COMPASS 


and  spare  part#.  Nearly  new.  Wnta  for  <l«aorlp(k»  aad  price. 

PORTABLI  BUMP  ASSEMBLY 

Lelaad,  110  v.  00  tt.  1  ph.,  1/3  H  1*.  motor  and  I>.  Boper  ITS 
hjrdrauUe  pomp.  SOO  Iba  1*81  max..  129  Iba.  1*81  cooUououx 
I#  3  29  gaUooa  per  Bin . $92.00 

SEARCH  LIGHT 

HlcnaUag.  IS*  Curtla  lighUag.  Inc.  119  ?.  a-c  or  d-e.  1000 
watt.  Complete  w/bulb.  Coinee  w/mountlng  aanembly  (hat  glrea 

340*  borUootal  rotatioo  and  180*  vertical  rotation . $27.50 

WATER  COOLING  HEAT  EXCHANGER: 

10  KW.  Wmtlnghouae  RU*3*B.  Indudea  radiator,  fan.  pump. 
Tifual  A  eleetrloal  temperature  A  prmrore  indlcatora.  110  v. 
40  0.  OMUdete  In  eteel  _ 

houalBg  M^l'sOr  StiS.00 
MOTOR 

Beodlx  1/10  HP.  115  v.  00  9  J 

e.  1  ph.  irS5  BPlf..S4.79  ^  ^ 

GENERATOR 
beodlx  nuMlal  NEA3.  Out- 
a-o  10.4  aaapa. 

800  ey.  8P.  and  tt.9  v.  d-e. 

40  ampe  •  $400  HPIL 
Self  excited,  epll]^  drive. 

New.  pacing.  .SST.OO 

BATTERY  CHARGER 

TRANSFORMER  HMMHMMHIL 

O  K.  Cat.  gWS-»6Sl4  HllfiMiHMMHWiAlliM 

Prl.  109-115-l$9  V.  00  e. 

See.  t06-M-T5-40-49  S0  v. 

#  4  ampa.  eaeA  aide  of  oeo- 
ter  tape  Voltace  reduoed 
10%  and  S0%  Bra  tapped 
primary:  two  x  Se.  18  amp.  3  SdGi 

(Tungar  fllammte) 
and  two  x  7  T.  10  amp.  ty^" 


Hie  Aetro  o>^r***  It  QBSa^/ 

a  preolaloo  IntmuMOt 
meaturlng  8U'  Mill  x  IvSNIlS^Ki 

5^'.  Pumlthed  In  Gar-  BK^SSea 

rylng  Gaea.  Dealped  te 
provide  acrurately  <a) 

True  heading  of  Aircraft 
or  boat,  (b)  True  bearing 
t)i  a  distant  ob>eet.  (e» 

Hie  relative  bearing  of 
distant  objeeta. 

(N  special  Interest  lo  AbBSMBS^A 
Astronaaisrs  A  Expert-  ^ad— 
menters. 

Mounting  Base  ter  above  Astro  Compass  $1.10  Ca 

OAK  CERAMIC  ROTARY  SWITCH 

1  Deck  4  Position,  2  Circuits  per  Deck.  SUver 
Contact*  throughout — Non-sborttng_._;^_^__._i$j0_g^ 

PRECISION  RESISTOR 

18.000  OHMS  V8  Watt  1%  Tolerance  ....8.40  Da. 

10  for  $3.50 

MAGNETS  ALNICO-3#  ROUND  STOCK 

Furnished  in  Wooden  Box  containing  $  Magnets. 
(H»e--4^'L  X  11/14*  dia.  The  $nd  1H*L  x  ll/UT 

C-H  AIRCRAFT  SWITCHES 

S  hole  mounting.  Bat  handles.  luminous  tips 

B-IO  8P8T  Mom.  off . $.18  ea.  10  for  81.65 

B  I  B  SPIVT  . $.18  ea.  10  for  |l.85 

SPECIAL 

OH  Pilled  Capacity,  .1  Mfu.  10.000  VolU  DC  Dim. 


94  Iba.  New.  orlg.  packing. 

O.  £.  price  $91.00. .  .OItIo 

2  far  $U.OO 

POWER  SUPPLY  COMPONENTS 
TRANSFORMERS 

Plata,  American  Trentfonnm  Co.  Spe 
10108.  PrL  119  V.  40  oy.  10.4  KVA^ 
17.408  V..  980  ampa,  89  KVA  teet..$85.l 
Plate.  American  Transformer  Oo.  Spe 
19108.  8ama  as  above  but  oeoter-tappi 
to  handle  1  amp  #  8800  v . SflTi 


Cat  <  18F430. 


Mlnimvm  order  82.08 

All  ortcea.  nat  FOB  Naw  York— Imaiadigta  Dallvary 

B  &  B  DISTRIBUTORS 

222  Fulton  SI.  Now  York  7,  N.  Y. 

R«cf  or— 2>0432 


PHOTaCDIV  SALES 


8ILVERPLATED  REFl^BC- 
TOR— OverAll  Olmenoloftg 
1  4%*,  ReflootliiH  Surfnea 

4%*.  Depth  1%*.  IndiTld- 
I  ually  boxed  S54  em.  $80.80 
per  100. 


TUBE  SPECIALS 


1062  N.  Allen  Am.  SYeomore  4-7156 

Pasadena  7,  Cold.  PYan  1-8271 

WRITE  FOR  OUR  NEW  24  PAGE 

SURPLUS  SALES  CATALOG 

WE  wnx  BUY  YOUR  NEW  OR  CLEAK 
USED  ELECTRONIC  SURPLUS:  ARC-l* 
ARC-3,  BC-224.  BC:-348,  BC-312,  BC-342, 
ATC,  ART-13.  APS-13,  BC:-221,  LM'e. 
TS-12,  TS13,  TS-23.  TS-34,  TS-35,  IE19A, 
1-222,  SCR  S22,  TS-lOO,  MOO,  or  any 
BC.  I,  IE.  TS,  APR^ _ _ 


.88  8VBM 
.05  0W4  . 

2.25  I2A0 
.75  t2A8 
.85  I2J5GT 
1.09  I2K8Y 
.85  I2AY7 

2.25  I2$F7M 
1.20  I4A7 
1.50  I4B8 

.%!.  I4R7  . 
.89  ltT8 

1.25  25W4 
I.K'  58 


$1.38  SBFS  ... 
1.29  4BF6  ... 
.79  4C06 
f.20  4K6ET 
.89  6H4M 
.15  8J7M 
.10  6K7M  . 
1.20  8L4M 
1.25  6N7M 
1.85  6R6 
.70  68F5GT 
.70  8SH7M  . 
1.35  8SC7 
.89  6SL7GT 


IB3  . 
2A3  . 
IV  .. 
5V4  . 
923  . 
6AB4 
4AG5 
8AK5 
6AK8 
4AG7 
6AT6  . 
5AV«  . 
6B4 
6C4  . 
6BC5  . 


P^astem  Air  Deiioe  J50  Centrifugal  Blow, 
er.  115  volt  40  cycles  0.1  amp.  1  PH  10 
C.F.M.  Continuous  duty  1.0  ll.F.D. 
pacitor  atart  with  Capacitor  $10.75;  with¬ 
out  Capacitor . $10.25 


Eastern  Air  Device  J50E  Dual  Centrifugal 
Hlower.  IIS  volt  60  cyclee  0.1  ann^.  1  fH 
20  C.F.M.  Continuoua  duty  1.0  M.F.D.  Ca¬ 
pacitor  Btart  with  Capacitor  $15.75:  with¬ 
out  Capacitor  . $1$J35 


APR4.  APR5A,  APR7,  TS-34,  804CS2, 
APA-38,  BC-348,  ART13,  T812,  ARC-l 
WHITE  rOH  PRICES 


Many  more  types  la  fteck.  Write  ter  gaotatient. 


.$1.25  CK70  . 

.  5.98  ••^R73  . . . . 

.  8.99  75TM . 

2.00  T2e0  . 

.  1.4  2IIC/VT4C. 
.  .99  3C24/24E  . . 

.  2.50  390B  . 

.  5.50  394A  . 

.  2.29  72^AB . 

,  3.9S  728A  . 

.  2.29  807  . 

.  3.29  809  . 

,  .36  829B  . 


L.  A  N.  8502  Putentlometer 

EXCEL*.ENT  8300.00 
L.  A  N.  4726  Wheatstone  Bridge  with 

2420C  (Falvanometer .  398.80 

W'eeton  760  Electronic  Anaiyser 

LIKE  NEW  238.88 
Weston  TOO  Ineulatlon  Tester  0-10.000 

meg . LIKE  NEW  75.88 

WeatOD  770  Analyser .  LIKE  NEW  125.88 

WeetoD  066  Volt-Obm-Mllllameter.  csm. 
and  model  666  aocket  •eh'ctor 

LIKE  NEW  1M.88 
Brlatol  Dynamaater  Reoorder-< 'ontroller 
KRQ1631  for  Realatanoe  Thermometert 

13(M46ohm .  LIKE  NEW  588.88 

Brlatol  Pyromaater  Potentiometer  Re¬ 
corder  Controller  KR631  O-IOM.V. 

EXCELLENT  488.88 
Vartac— General  Radio  Type  .60A  0-1S6V. 

M  60  ampe . EXCELLENT  99.88 

Al^-1  Altimeter  Indicator  O-IMA. 

ahuot.  260*  dial .  NEW  3.95 

2*  Aircraft  Meter  1-0-1  mtlilameter  scale 

calibrated  60-0-60 . NEW  1.95 

MG076-<>1  Onao  Motor  Generator 
Motor  116 '230V.  60  cy.  Single  phase. 
Generator  116V.  AC.  480  cy.  6  3 

amps.  26V  I>.C  ^  4  ampe  . NEW  198.80 

W'eeton  Model  600  Voltmeter  0-30.000 
volte  with  4  Model  606  mutttpiiera 

NEW  39.50 

One  of  the  largest  and  most  oomplete  electronic 
surplus  stocks  in  the  country.  W'e  have  thousands 
of  tube*,  capacitors,  plugs,  accessories,  trmnamlt- 
ters- receivers,  test  eiiulpment,  etc.  Send  ua  your 
requlremMits. 

TERMS:  Prices  f.o.b.  Poaodeno,  Collfemlo 
25%  en  oil  C.O.D.  orders.  Prices  suh|8ct 
to  change  without  notice. 


Mlointore  lamp  Tl%,  3 
volt  .19  amp.  Airplane 
Indlcntor.  Amb.  Ctd. 

10  for . $1.00 

100  for . $8.50 


VOLTMETER  Weston  831  130v.  A.C.  400 
cyclee  2^  flush  bakellte  Aircraft  mount¬ 
ing  black  acale  Fluorescent  numerals  re¬ 
moved  from  new  equipment . $3.50 


AMMETER.  150/300  dual  range  Triplet 
341 A  SH*  rectangular  flush  bakellte  5 
amp  Movement  &  $4.96  with  external 
current  transformer  for  160  amp. 

Only  $7.50 


Nat  Adelman 

168  Woshington  St.  New  York  6,  N.  Y, 

CO  7-5081 


8(iuare  D  Circuit  Breakers  Push  Type 
AN3161-36  36  amp.  G  80  volt  D.C. 

$1.15  each 


Square  D  Bat  Handle  Circuit  Breaker 
Type  AN3140-10  80  volt  9  10  amp 

$I.:M  each 


WESTIN6H0USE  TYPE  HQS 
PHASE  SELECTOR  RELAYS 

For  Soloclive-Pola  Carrier  Retayinf. 
Brand  Naw,  Complata.  Original  cotF 
$650.00  per  set.  3  units  per  lat. 
Only  40  teti  in  stock'  Write  For 
circular  available. 

$95.00  each 

ELECTRO  SALES  CO.,  INC. 

10(-U0  PmiI  St.,  ■oiten  10,  Meu. 


CONDENSERS 


SHEET  METAL  MACHINERY 


OUR  SPECIALTY 

OIL  FILLED  &  TRANSMITTING  MICA  TYPES 
All  Volnea  and  Voltoge  Rattnga 
We  laefte  Tour  laguliMe 

TECHNICAL  RADIO  PARTS  CO. 

557  McDonald  Ava.,  Braeklyn  !$«  N.  Y. 


Seplember,  (957  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


Oil  Condenser  Specials 

10  mM.— 600  V . $  -75 

ThrM  Icnn.  bat.  mntq.  cbaaaal  typ*.  Dim*. 
SH"  *  3W"  s  2".  Two  5  mid.  MCtieiu  tot- 
•d  400  V  at  n  do9.  "C".  1100  V  toot  Moots 
commotelal  spoes.  lor  000  V.  epototion  up 
to  40  do9S.  "C".  Idoal  ior  filtof  or  powor 
factor  application  whoro  rugqodnoss  and 
durability  aro  paramount.  Corton  of  24. 
woifht  42  lbs . . S.IS  oa. 

8  mH. — 600  V 

Measuring  AVt"  H  2"  Dio.  with  bkt. 

$1.69 

4  mfd. — 600  V  Rect . $1.25 

5  mfd. — 660  VAC 

(1500  VOC)  Pore.  Terms . $2.59 

2  mfd.— 600  V 

2H"  H  >  2"  Dia.  with  bkt.  .  .  .$  .48 
17  mfd.— 25  V  Type  TLAD  $  .79 

3  mfd.— 600  V . $  .59 

3  mfd.— 300  V 

#  7852  5ing.  Term.  2  mntg.  studs 

$  .10 

1.2  mfd.— 800  V 

#  7210  Sing.  Term.  3  mntg.  studs 

$  .14 

1  mfd.— 600  V 

Bot.  Terms  Channel  Type . $  .50 

.2  mfd.— 1000  V  ST  batitub.  .$  .19 

Larq«  quaatiti**  of  bothtub.  chcmnol  and 
upriqht  oil  condi.  from  2S  V  to  25KV. 
Trans.  &  Rcrnq.  micas.  Standard  brond 
pots  ond  25  Watt  rhoos.  Inquirios  solicitod. 


WANTED 

Condensers  oi  all  types  in  ony 
quantity.  Also  other  standard 
components.  Top  prices. 
Write.- — Art  Hankins,  Owner 


MONMOUTH  RADIO  LABS. 

Bos  159  OAKHURST,  N.  J. 


CHICK  mSE  MONEY-SAmC  SURPLUS  "80/5"/ ]| 


OUT  GOES  OUR  ENTI 

During  this  Fabulous,  All-Out,  Clear-Out 
WAREHOUSE  CLEARANCE  SALE 

JansttM  Roms  R  Csfit  UiiMs  t  Prka* 

^  I  Q»*»**^y  Stest*  FsUra 

,, Sl^  B«tip«  Om  DsKrteCkm  Wo*  8SMk 

OmaripUM  Slock  4*  (Cm 


U.M  S74.M  SO  1199  T«t 


Mom .  ie.es  ue.ee 


.M  4eeee, 

4.U  iee.ee ' 
B.M  2ee.ee  < 

1.M  iee.ee  i 
2.99  )s.ee  I 


4  IB-21 .  UMS 

e  r.ReisA 

suodertto .  ie.ee 

1  Ts-isvAP....  iee.ee 


UMS  4ee.ee 

ie.ee  se.ee 
iee.ee 
ei.ee 


MieC.  PARTS  R  CQUIPMCMT 


U.M  2f.ee  i  11  BC-119$A.  Im 
noarirr  o-s^ 


1  l-lUSifBol  > 

GooBnlen....  UM  2ee.ee  i 

e  BB-47 .  2e.ee  i$e.ee  I 

1  i-i4e .  29.ee 

9  ts-91/ap .  i29.ee  ieee.ee' 

I  TSB  Siffool 

CoMMUir  ee.ee 

le  BC-949A  Raoco 


tabaa  .  9.H  7S.ee 

2  AN/PPN-l. 

compiau.  saw  9e.H  i9e.ee 

2  BC-MTATraoa- 

miitaru .  174#  IS.## 

»  AN/CRC-7 

HaadW  Talkiw  2441  4##.## 
4  MkBWalkia 

Talkiaa  M.M  17S.ee 

e  AMl4-APT(Hi- 

Pwr  2  ■alar 

inaD .  9.M  ise.ee 

4  T114/APTSA..  4944  194.44 


12.94  leeee  4  tiu/aptsa.,  _  _ 

12  AN/PPNI .  49.94  94444 

7.W  24.44  '  7  AM2SA/AB04 

Noiaa  GmttnUtn  4.99  94.44 


RE  STOCK 

I  COMPARE 
I  THESE 
$  PRICES! 

$  All  merdteiidltc  Iws  been 
^  priced  at  cost,  near  cost 

$OfMi  below  cost  to  moke 
room  for  our  expondieg 
^  Aircraft  Oivtsioa.  Some 

$  items  ore  used,  some  eew, 
oil  ore  iw  foir  to  excellent 
^  cooditioo.  Bet  every  item, 
A  wbetber  yoo  boy  sioply  or 
2  o«r  entire  stock,  is  on  oot- 
%  stondinp  borpain.  If  yoo 
^  don't  find  wbot  yoo  wont 
2  listed  bcrc,  sec  our  pro- 
$  vieos  ads  or  write  os. 
#  Prompt  replies  to  all  in* 
^  qoiries! 


/\LVAUA1)10 


Dm>t.  L-17,  Ml  S.  V.rmont  Ay«.,  La.  Anoola.  S,  CoNf.,  Dunkirk  ■-221I 


TIME  DELAY 

tUlay.,  Cramar  TD2-120S  4  US 

U$  V.  U  Cy.  It.w . So.  I12J5 

EMPIRC,  BOX  41  MIOWOOD  STATION 
BROOKLYN  30,  N.  X,  BRYANT  9-1220 


WESTINeHOUSE 
HIPERSIL  CORES 

OVER  20.000  UNITS  IN  SEVERAL  DI¬ 
MENSIONS.  AVAILABLE  FOR  IMMEDI¬ 
ATE  DELIVEHY.  SEND  FOR  LIST  WITH 
COMPLETE  DESCRIPTIONS. 

RAYTHEON  MFG.  CO. 

Surplut  5alct  Depf.  Woltham,  Mast. 
Tel.  Waltham  5  S860—txt.  2 


3,000  CYCLE  GENERATOR 

FOR  5ALE 

Driwan  by  9  pha»a,  40  ctcI#.  220/440  wolt 
motor.  Output  2  KVA.  US  waits,  b  Porfoct 
Condition.  Nowor  Utod  for  Mora  than  10 
Minutoo  at  a  Tima;  Total  Oporation  2  hoar*. 
FB-MOl.  Electrontco 
330  W.  42  St..  .New  York  12.  N.  T. 


INQUIRIES  IHVmO 


COMPONENT  PARTS 
DRIUlCK 

ELECTRONIC  SALES  CO. 

5221  W.  Plan  Blvd.  Lee  Anieles  12.  Celif. 


FOR  SALE 

ELECTRICAL  STEEL 

Wa  con  oilar  about  26,(W0#  at  RL 
Grad*  Strip— 4)05  »  12%**  **HlpanU** 
3Vk%  Tractiormar  grad*  —  In  Coll* 
walghlnq  about  SOO#  aoeh — Matarial 
naw  and  prim*  but  ontalda  wrap 
waalhar  diacolorad. 

GLOBE  TRADING  COMPANY 

1815  Franklin  Datroif  7,  Michigan 
Phono— woodward  1-8277 


FOR  THE  BEST  IN 
ELECTRONIC  SURPLUS 

SEE  OUR  AD  IN 
NEXT  ISSUE  OF 
ELECTRONICS!! 

WB  HAVE  A  MOST  COMPLETE 
AND  VARIED  STOCK  OF  COM¬ 
MUNICATION,  RADAR,  TEST, 
SOUND,  AND  SPECIAL  ELEC¬ 
TRONIC  EQPT.  FOR  IMMEDIATE 
DELIVERY. 

—  TELEMARINE  — 
COMMUNICATIONS  COMPANY 
340  Wm»  27th  StTMt 
NIW  YORK  I,  NEW  YORK 
Cobl*  Addrm.:  Ttlaniarin*,  N.  Y. 


DEPENDABILITY 

IN  ELECTRONICS 

WE  ARE  NATIONAL  DISTRIBUTORS  OF  PARTS,  TUBES  AND 
EQUIPMENT.  WE  SOLICIT  INQUIRIES  FROM  ORGANIZATIONS 
WHO  APPRECIATE  INTELLIGENT  SERVICE  AND  HONEST  PRICES, 
PARTICULARLY  AT  THESE  CRITICAL  TIMES. 

IhlORMANPADIOi 

niSTRIBUTORS  iNC. 

1  /f  94.29MIRRKK  l\  BOULIVARD  { 

[,/  JAMACIA  N  Y  -Rlpubt,.  9  J  4651 

SEARCHLIGHT  SECTION 


BRAND  NEW  —  IMMEDIATE  DELIVERY 
ONE  OR  A  THOUSAND — PRICED  RIGHT 


SEPTEMBER 

SPECIALS 


WARD  LSOMAAD  4 

CmeWITCOMT  ACTOR. 

115V.  «o  cy.  I.'i 
amp.,  contarta.  <toubl*> 


4300 


0.1.  RILAV— CR27R1 

~B100P3A.  10.000 

obma.  8  ma  coll. 
SPOT,  dbla  braak.  9 
amp  ccMlacia.  110  ot 
330  V.,  d.e.  aach 

•t.at. 


RADIO  DEVELOPMENT  &  SALES  CO. 

Saa  our  adt  In  May.  Juno  4  A«|.  Elaetranie*  far  athar  bartaini 


<iaUy 


WE  PAY  TOP  DOLLAR  $ 

for  all  typo*  o#  C 

SURPLUS  ELECTRONIC  EQUIPT.  ( 

Resardless  of  Condition.  Roody  Coth  for:  » 

a  ART.IS  Xmlttar  a  l.lOO  Taat  Sots  X 

a  DV>I7  Oynamotor  a  BC.348  Rcvr.  % 

a  T8.I2  Taat  Sata  a  BC-780A.  AM, BarC  T 

a  TS-13  Taat  Soft  a  |.|S2A.  AM.  B  ar  C  S 

a  MN-26JorK  a  ARC-1  a  ARC-3  Z 

a  BC-312  a  8C  342  a  Talatypa  Eauipmant  S 

a  BC-6II  Hantfla  a  Any  Taat  Equipmant  X 

TRlUa  (ar  any  part)  a  T8.67  J 

PlUR  aoythinc  you  hara  In  Klactronlea  Equip-  C 
mmi.  Send  >our  complete  list,  present  ooa-  X 
dltioa  and  prica  to:  C 

WEST  REGION  ELECTRONICS  S 

Dapl.  C-»  X 

1437  S.  Norton  Avo.«  Los  AnBolat  19,  Calif.  # 


PANEL  METERS 
TEST  INSTRUMENTS 

MICROAMMETERS,  AMMETERS,  VOLTMETERS 
AC,  DC,  Rf  2".  3'',  4>/i“ 

Mopt  Typot  on  Hoad  —  So#  July  EloctronicM 
For  Moro  CompJota  Liatiog 

SPECIAL 

WEfTON  801-0-1  HIL . $  7.M 

WPamiN  801-0-800  u/a  . I2.M 

WEfm>N  741-0-1-MlL  1%— 4H'  I4.M 

WEHTON  048  0-5  ampa  AC .  12-05 

OE  lM>03-0  500  u/a .  t.05 

W>»TlNQHOT’aE  Nx35  0-15  UA1>C .  5.90 

Wt^STlNOHOUdB  Nx85-0-800  Maim* .  9.P9 

AMERICAN  ELECTRONICS 

29  S.  Park  Av«.  Rockvill*  C*nt.r,  N.  Y. 
NY-DI  9-331}  RVC-RO  6-0207 

LAB  TEST  EQUIPMENT 
(Portial  Lifting) 

I,*N  »4»70  rONlWcnVITY  BRIDOR 
<1.  R.  »«J1  TWIN  -T"  lin-ED.  BRIliaE 
BAU-6NTIXE  »3<K)  VTVM 
WESTIIN  ModrI  440  0-15  u/.  PS 
WKRTON  Modfl  1  O  ISOVDC  FS 

VACUUM  AND  PRESSURE  GAUGES 
m  STOCK 

COMPLETE  LAB  FACIUTIES  FOB 
UNUSUAL  INSTBUMENT  OR  METER 
REQUIREMENTS.  LET  US  QUOTE 


STANDARD  BRAND  RESISTORS 
1/3  W  to  2  Watt 
Jobbors  Quantitioa 


Muter  Ceramic  (^d  500V  15.  88.  83,  55.  75.  88. 
IW).  880  Mtd . 5«  aa.;  $4.59  Par  150 


TRANSFORMER 
POWER  SUPPLY 


50  ey  800  ?  #  55 
r.  #  8  AmpR. 
8-11  Hy  rhoken,  3 
Strip.  Meaa.  5* 


115  T 

5.3  f 

iiin, 

Wired 


l^Ulera.  PUot. 

8*.  Completely 

.  5.55 


ni.  10  KKYtniS  complrt*  with  tube.. 


WANTED 

DYNAMOTORS 

DM-34,  DM-35.  DM-36  a4id  DM-37. 
Mutt  b«  naw.  Any  quantity. 

W-9414,  Blactroalcp 
Stf  W.  48  81..  Naw  York  18.  N.  T. 


armored  cable. 


TYPE  J  AB  POTS  tSd 

200  n  a.  I).  Shaft  2000  n  8.  D.  Shaft 

600  U  H*  Shaft  6.500  Q  S.  D.  Shaft 

15  K  (1  S.  U.  Shaft 


WANTED 


YOUR  SPARE  SURPLUS  EQUIPMENT 
•  SELSYNS  •  AUTOSYNS  •  INVERTERS  • 
RECEIVERS  •  TEST  EQUIPMENT 
Pfoata  sond  tM  stating  condition  ond  lowoft  prlco. 
Na  Qaaatlty  Taa  fttaaJI  ar  Taa  Ltffot 
C  &  H  SALES  COMPANY 


8L1  Kadar  Complete  In  Good  Cond. 


SCR  895  Radar  UnlU  and  Racka.  Wrlta  Require 


F.  W.  SEL.  BRIDGE  RECTIFIERS 
15  V.  IN  .14  V  OUT  40  V  IN.  34  OUT 

1.3  AmpK . $  2.50  .5  Ampa . $  3. 

8.4  AmtM .  8.55  1.8  Ampa.  4. 

6.6  Ampa .  5.46  3.8  Ampa .  5. 

18  Ampa .  9.80  5.0  Ampn .  11. 

17.5  Amoa .  12.50  9.0  Amoa  13. 


EQUIPMENT 

WANTED! 


Spramie  Noise  Miter  7  Ampa— ISO  VAC.  400  V.D, 
*JX55  . II. 


Hair  Felt.  Ideal  for  Sound 
. 124  aa. 


LArce  Quantity  of  Mloa,  Sllrer  Mira.  Trana.  Mica 
Cond  at  Jobbers  Prlcea. 


We  wont  to  buy  all  types  of  surplus  electronic  equipment.  We  ore 
one  of  the  largest  buyers  in  U.  S.  We  buy  more  because  we  give  every 
seller  top  prices  and  a  foir  deal.  TELL  US  WHAT  YOU  HAVE.  USE 
COUPON  BELOW— AND  MAIL  TODAY! 


Following  Iquipt  Used  But  in  Good  Cond. 

Dumont  ‘I^pe  185  dartronio  Snitch.  A  8q.  Wave 

Generator  .  $55.00 

ln.4trunient  Blectronirs  Morlel  4.5.  Wlda  Band 
Voltmeter  .0005  to  500  rolts  5  cy.  to  1500  KC  $1 15.50 
tnnema  Kng  Type  1683  Ind  4  Imp.  Rridca  $255.00 

G.  K.  Tvpr  583  A  Output  Power  Metrr . $55.00 

R.C  A.  r  11  F.  Signal  Oen.  Similar  to  Type  710A 

370  to  5641  MC . $145.00 

Weitoa  65.3  T>Tie  5  Multltrater . $22.55 

Weston  778  Analixer  . $32.50 

Aerrglas  S88  1850  V  Insul  W'lre  100' . |l.(5 

1000'  . $•.$• 


U$a  following  numbers  to  indicote  conditions:  N>1,  brond  new;  N>2,  used,  like  new;  N-3,  used. 


FOR  SALE 

COIL  WINDER 

One  Universal  #104  complete  with  ^ears,  $poce 
winding  ottochment,  and  coil  cutting  attoch- 
ment.  Excellent  condition.  $1,150.00 
DRIVE-IN  THEATRE  MFG.  CO. 

729  Boltimore  Av«.  Kansoa  City,  Mo. 


To:  COLUMBIA  ELECTRONICS  LTD.,  524  S.  San  Podro  St.,  Ut  Angolos  13,  Calif. 


Address 


Slf  COLUMBIA  niCTRONlCS  AD  ON  PAGi  H3 


September,  1951  —  ELECTRONICS 


ITEM 

CONDITION 

PRICE  WANTED 

ELECTRONICS  — StpttmlMr,  19SI 


INDEX  TO  ADVERTISERS 


Arme  El^tric  Carp .  274 

Acme  KlortronirH.  Inc .  S25 

Aeronautical  Coinmunicatlonii 

Equipment.  Inc . SOI 

Air  Ai»»oclntes  Incorporated .  51 

Atrcrnft-Mniine  Prodactn.  Inc .  70 

Alrpnx  Produrte  Company . $03 

Alden  Product*  Co .  1? 

Allen-Brndley  Co . _54 

Allen  Co..  Inc..  L.  B.  . .  $23 

Allied  Control  Company.  Inc .  183 

.Allied  Kadlo  Corp .  321 

Allmetal  Screw  ProdDCts  Company,  Inc..  214 

Altoc  Lanalng  Corporation .  250 

American  ('hronottcope  <  orporatlon . 232 

American  nectrical  Heater  ('o . 100 

.\merieaa  Uaa  Accumulator  Company...  240 

American  l.ava  Corp .  181 

American  Phenolic  Corpi»rntlon  .  150 

American  Relay  A  t'ontrol*.  Inc . 222 

American  Telerlelon  and  Kadlo  Co . 214 

American  Time  Prodocte.  Inc .  172 

Ampex  Electric  Corporation . $23 

Ancnor  Metal  Company .  300 

Andrew  Corporation .  184 

Arco  Klectronlra.  Inc .  $0 

Arma  Corporation  .  M 

Armco  Steel  ('orporatlon .  260 

\rnold  Knsineerino  Co .  207 

Art  Wire  A  Stamping  Company .  186 

Art-Lloyd  Metal  Product*  Corp . 214 

Artoe  En^lneerinc  Co .  167 

Aetron  Corporation  .  200 

Audio  Oerfcee.  Inc.... .  147 

Automatic  Electric  Sale*  Corporation.  16.  245 


liakelite  Co..  .4  IHr.  of  Vnlon  Carbide  A 

('arbon  Corp . 55 

Hallantlne  l4RlM>ratorie».  Inc . 200 

llarker  A  W'llllameon.  Inc .  289 

Harry  Corporation  . .  78 

He^  Chain  Manufactiiriny  Co .  152 

Hearer  4«ear  Worke.  Inc .  232 

Briden  Manufacturlns  Co .  171 

Bell  Telephone  Ijiboratoriea .  101 

Bendlx  Arlatlon  Corporation. 

Eclipee-Ploneer  Dlrlelon  .  272 

HenUey.  BarrlH  Manufacturing  Co . 100 

Berkeley  SeleiitlOc  Corporation .  106 

Heta  Electric  Corp .  $17 

Bird  A  Co..  Inc..  Klchard  H . 200 

Bird  Electronic  C  orp .  $16 

Blrtckcr  Corporation  .  242 

Biwax  Corporation . 200 

Rnrinp  Airplane  (’ompany . 209 

Bopne  Kleetric  Mfc.  Co  .  105 

Boonton  Radio  Cormiratlon  .  141 

Boro  Corporation.  Georpe  W . $18,  $19 

Boweer.  fne . 154 

Breeee  Corporatlone.  Inc . lOf 

Bridpeport  Brae*  Co . 227 

Brnb^er  Mfp.  Co .  328 

Brneh  Derelopment  Company . $5.  222 

Bunreen  Battery  Company . 238 

Barttnnton  Inetinment  Co . 204 

Burnefl  and  Company .  57 

Boeemann  Mfp.  (^o . 223 


Calldyno  Company .  277 

Cambridre  Thermionic  Corp . 204 

Cnnann  Eloctrie  Co . 264 

Carbocnndum  Companr.  The. .  66 

Centralab.  IMr.  GloW-CnIon.  Ine..ll.  12.  13 
Chaeo  Bram  A  Copper.  Sub.  of  Kenneeott 

Copper  Corp . 263 

Chleapo  Telephone  Sunply  Corp . 24.  25 

C'hlracn  Traneformer,  Olr.  of  Emex  WUo 

<‘orp . 202 

Clach  Mannfactnrtn|r  Corp . 133 

CInclanatl  Elect  ronfee  Company .  23 

rinroetnt  Mfp.  Co..  Ine .  60 

Clerelnnd  Container  Company .  107 

Cllppard  Inetrument  Ijtboratory,  Inc..,,  220 

Coha  Corporation.  SIpmnad .  203 

C'otambla  Teehnieal  Corp .  323 

Condeneer  Prodoete  Company . 6,  0 

Cornell -Dnblller  nectric  Corp .  26 

Cornlnn  Glnae  Work* .  16 

('orry>Jnme*towii  Mfp.  Corp .  186 

Coto-Coil  Co..  Ine .  178 

('rnne  Pneklnp  Company .  321 

Croee  Co..  H .  328 


Haven  Co . Third  Cover 

HeJur  Ameco  Corn . . *** 

Delco  Radio  Dlvlelon.  General  Motore 

IHnl  fdoht  Company  of  America . 218 

IMetUlntlon  Prodncte  Indnetriee . ^7 

How  (  or^nf  Corporation . W7 

Hriver-Hnrri*  t  ompany .  181 

l>nMont  Electric  Corp . i****vi . 

imMont  I.jRboratorie*,  Inc..  Allen  B. , . . . .  42 

HuPont  do  Ncmoure  A  Company  (Inc.), 

E.  I. 

Electrochemlcnln  Hept . 2M 

Polychemlrnl*  Dept .  IM 

HX  Radio  Product*  Co .  *“« 


PAotern  Air  Device* . 

Knetmnn  Kodak  Company,  Induetrtnl 

Optical  Sale*  . . 

Edo  Corporation . . . .  • 


KUler  Knplneerlnp  Company.  Inc.. ..321,  : 

I'Utel-Mcrnllooxh.  Inc . 

Klectra  Mf8.  Company . 

Electric  Indicator  Co . 

Electrical  Indnetriee,  Inc . 

Electrical  Reactance  Corp . 

Electro  Motive  Mfp.  Co..  Inc . 

El-Tronlce.  Inc . 

Eroelold  Co..  Inc . 

Erie  Bceletor  Corporation  . 


Enlrchlld  Camera  A  Inriniment  Corp. ...  158 
Fcden^  Telecommunication 

l^iboratorie*,  Inc . . . .2* 

Federal  Telephone  A  Radio  Corporation.  178  I 

Flltron  Co..  Inc..  The .  19  i 

Ford  Instrument  Company .  276  . 


Gnmewell  Company .  i 

General  Radio  Company . 

General  Eleetrle  Company 

Apparatus  ^pt . 46.  65,  72.  78.  : 

Carboloy  Dent . 28, 

Electroalce  Dept . 87, 

Teleehron  Dept . 

General  Traneformer  Company . 

Gertech  Products.  Inc . 

Gllflilan  Brother*  . 

(ilaeer  Lead  Co..  Inc . 

GM  Laboratories.  Inc . 

Gramer  Transformer  Corporation . 

Graphito  Metalliilns  Corp . . 

Gray  Research  A  Development  Co..  Inc.. 

Green  Instrnment  Co . 

Gns^lnn  nectrtc  Mfp.  Co . 

Gothman  Co.,  fnc.,  E.  1 . 


Harder  Co.,  Donald  C .  $19  { 

Hardwick.  HIndte.  Inc .  22  J 

Hathaway  laatrnment  Co .  264  I 

Ifaydon  Company,  A.  W .  367  I 

Haydon  ManufaHnrina  Co.,  lac .  236  I 

Helland  Reoearch  Corporation .  218 

Hell-Coil  Corporation . 266 

Hellpot  Corporation  .  179 

Hemlnway  A  Bartlett .  815 

Hewlett-Packard  Company  . 26.  21 

Heyman  Manufacturinc  Co .  326 

Hoitser-Cahot  Dlvlvlon  of  National 

Pnenmatlc  Co..  Inc .  165 

Hudson  Wire  Company .  282 

Hytron  Radio  and  Electronics  Co .  38 


Illinois  Condenser  Co . 

Improved  Seamless  Wire  Company . 

Industrial  Condenser  Cc»rp . 

Indnstrtal  Sleetronlc*.  Inc . 

Indnstrtal  Specialties  Corp . 

Instrument  Resistors  Comimny . 

Internnttonnl  Nickel  Company.  Inc . 

Intenmtlonal  Rectlller  Corp . . . 

International  Resistance  Co . A, 

Irvlnrton  Varnish  A  Insalator 
Company  . 48.  : 


OFFICIALLY  APPROVED 

by  the  Nation's  Foremost 
ELECTRONIC  MANUFACTURERS! 


★  EXCEEDS 


Specmcatms 


Specifications 


Activated  Rosin-Core  SOLDER 

The  SHURFLO  Rosin:  Speeds  up  solder  Oow 
25%.  Spreads  ns  much  ns  30%  further  than 
ordinary  rosin.  Has  superior  wetting  and  oxide' 
removing  action.  !t  non-corrosive,  non-conduc- 
live,  safe.  Gives  no  impleasant  odor.  Does  not 
carbonize. 

Specially  designed  for  all  electronic  needs. 
Makes  perfect  joints  to  common  and  dificult 
metals.  30%  more  economical  to  use.  Supplied 
m  I.  5,  20  lb.  spools — gauges  are  bne  as  0.020^. 

StMO  MOW  for  ganorous  ftlti  SAMALf 

and  CATALOG  f-6 


ANCHORS: 


METAL  COMPANY 

J7  Walk.t  St  ,N  <■  13,  N  Y 
Pkoit.  WAlk.f  S  3369 


,  development 
and  production 


BASf,  RARE  AND  PRECIOUS 
METALS  AND  ALLOYS 

SMALL  UNITS 
SMALL  SIZES 
CLOSE  TOLERANCES 

Nickel  alloy,  filament  wire  and 
ribbon:  flat,  grooved,  crowned. 
Grid  wire  electroplated. 

Alloys  for  special  requirements, 
bare  or  enamelled. 


Dace  Eleetrle  Company . 311  Jackson  Eleetrieal  Instrnment  Company.  248 

Daniel*,  lae..  C.  R .  190  Jelfer*  Eleetronlcs.  Ine . 241 

Dano  Beetrie  Company . SOI  JelllE  Mfv*  Corp..  C.  0 . 266 


Further  upon  nqu^tt. 


PRODUa  iNFORJaTIOM 

^  Refer  to  tfis  l’65l-52  fssv*  of 

ELECTRONICS  BUYERS’  GUIDE] 


METALS  CORPORATION 

228  East  4Slh  StrMt,  New  York  17.  N.  Y. 
MUrray  Hill  7-1594 


SEARCHLIGHT  SECTION 


TAB 


OA4G. 

OB3 . 

OM 

OCS' 

VRI05 

ODS 

VRIM. 

OY4 


OZ4 
CIA.  . 

OIA . 

IA3  .  .  .  . 

IA4P  .. 

lASGT  . 

1A4 

IA7GT 

IAE4 

1B3  MI4 

IB4P 

IBS'39S 

IB7CT 


1.33  3C93.... 

l.M  2D3I _ 

‘33  2B9 . 

.  \  2W.22  ... 

1.43  3Ei4.... 

^  3E2S' 

•W  HY4S 

2.33  2E3t  .. 
.7^  2221  ... 

4.75  2J2IA.  . 


I'.fi  Iacs 


43  2J22  . . 

!.!•  2J3I  .. 

•Z?  2J31A.  . 

•74  2232. . .  . 

I  44  2JJ3  .. 

.34  2234  ... 
l.M  2234 
*4  2237  . 

*4  223* 

22  2234 
•44  2242 
1B21  47IA  2.85  2248 
IB22  .  3.23  2244 

1B23  4.44  2JS9  . 

IB34W»t8  8.75  2252 
IB24Sylv  17.44,2254 

1B24  .  2.45  2242  .. 

IB27  24.M,  2K25  .. 

IB32  532A  3.48-  2K25/ 

1B37 -  18.M,  723AB.  24.451 

32.25  2R28aitd.  34.45, 
-  ^ 


4AC9GT. 

5.48  4AC4G. 
1.44  4AC7.  . . 

1.14  4AD4G. 

1.25  4AD7G. 
4.85  4AB5  . 

4AP4G.. 

5.15  4AG5... 
2.14  *AG7... 

18.44  4AH5C. 

4.25  4AH8... 

7.48  4A25  .  . 

24.75  8AK5  . 

74.45  8AK5W 
54  W  4AK8. 
34.34  4AL5 

38.58  8AI-7GT 

128.88  4AN5  .  . 
12.78  4AQ5  .. 

17.75  4A^ 

44.58  4A07GT 

258.88  4AR9... 

28.58  4AR4... 

34.45  4AS9  .  .. 

27.58  4AS4 


ITUBES 

TESTED— GUARANTEED 
Prices  Subject  to  Ch8fi9e 
l.38]464  . 4t|12AY7.. .  5.41 


35Z4GT  . 
35Z5GT 

RBL34  424 


.18!t34B. 

8.79838B.. 

4.48'833. 

1.281“-* 


.84«4SD7GT. 
l.33i4SP5  ... 
.84'4SP7  .  . 


2.I4'*SK7GT 


.84TZ48  . 

.85  48 

1.24  HY48Z 


.44  211  VT4G  1.841828 
.44RX2I5...  4.45  824 

.74WK2I5A. 

.44  217C. . . . 

.54  227A _ 

.44  231 . 

.45  242C . 

.44  244A.  ...  - 

.54  247A..,.  4.45,838 

2.84  258R -  4.481 

.54  258TH...  22.25 
.54  258TL  .  .  .  14.48 

4.24HK254...  I9M! 
3.48  242B  3.48| 

1.84  274B5R4  2.54 


1 843. 


3.75  278 A  . 


.84II2P5GT.. 
1.3412H4  .  . 
.84  I  225GT 


2.48  4SN7GT  .74  1297GT 
l.44  4SNrWGT  2.25  I2S8GT 
.44  4SQ7GT  .74  I2SA7GT 

1.24  4SR7.  .  .44  12SC;7 


.84  4St’7GTY  3.37  I2SG7 

1.14  4SZ7 _  1.85  USH7 

.74  4T7G . B4  12S27C 


244.58  4AS7G... 

144.58  8AT8  ... 
44.M  8AU5GT. 
31.45,  8AU8  ... 
_  .  J  8AV58T.. 


4.48  4l^8GT . 


,84  12SL7GT 
.44  12SN7GT 
1.84  I2S07GT 


.84  43 

.44  45 

.84  45S  VT92 
.84  45Z3 
.84  45Z5GT 

.74  44. 

.48  47 

.84  48 

I.34RK48A  . 
.74RK44 
.54  44 


.84  58B5.  .  .  . 

.74  58C5 _ 

.84  58C4  . 

.74  58L4GT.. 
.48  58X4 
.48  58Y4GT . 
.84:98Z7G... 


881. 


,GBt73A.. 

874. 

878. 


.88'HK354 
1.141355.5.  . 
.74  371B.  . 


l!98il4A4V  t!t9  52 . 


.84 : 
.74  1 

.48 : 
.Wi 


24.48  427 /Ct25 
14.15  424 . 

.48  438 . 

.74  431  A.  .  . 

1.4W454 . 

8.48  455 . 

4.48  458 . 

_  15.48  457 . 

X488....  I4.48M8A.... 
'417A....  8.45*441 . 


11.24  C:K584AX  1.28  55.  Bo*  18  .50 

11.44  CK522AX  1.74  84,Eoch.  .87 

14.44  CK525AX  1.74  S8  T4/3W  .18 

3  44CK528AX  1.48  1884^28V  .25 

5  85CK528AX  1.74  241.^*18  .38 

4^CK524AX  1.48  311  28V..  .15 

48  88CK531DX  .48  3I3/38V..  .15 

S.MCK532DX  .48  323  3V...  .25 

4.75  CK533AX  1.34 
1.55CK534AX  .84 

3.48  CK538AX  .84  Syl?8UU 

A’Sr^KftiAnY  *‘2m/8W128V  .15 
7W  128V  .15 

'•2ckm*dx  i.*»' 

l'£  C.KUjax  I.W:  Nran  Bulb. 

•2In*U/»»1  .4* 

. !• 

in  NWl _ 

2W  .27 
S.M  SUI/NE2*  .li 

in  Lit. 

B.M  Dlmlco  Typo 
iChromed  Leo* 


**•’*  sous  .  . 

SD*M.  .  . 

12s*m 

M*  CK»*»7  . 


iI'mIms  !  JJ<;K57»2 

'JillSsA  2si;SiK»^ 

i;S, 


FP488. 


1.48, 

C*Roy  Tube*  | 
11.48| 
12.45 
14.25 
7.45 
14.48 
2.28 
4.85 


•■*|3rP7. 


Bulb  54c.  2.  48C 


Tel  Slide  Lompo 
8  12  24/48/ 

55V  Eo.  .18 


8.85  Date*  —  Lotett 
1.84 


1B5.1  . 

1B58 

1B88 

elk: 

ICSGT 


ID7G 
ID8GT. 
1E5  ... 

1E7G  . . 
IP4 

1P5G  . 

IF8 

IF7C 

1G4GT. 

IG5G 


1H8GT 
IJ5G 
1J8GT. . 
IL4.... 
IL8.  . 
1LA4.  . 
ILA8.  . 
ILB4  . 
ILC5  . 
1LC8 
1LD5  . 
1I.E3 
1LH4  . 
1LN5 
1N5GT 
IP5GT 
I05GT 

lSi‘ 


44.4S  2VJG  .  . 

IS.44  2WJGT. . 

.121  2X2  ... 

44.J5|  2X2A.... 

47.»4  1A4 . 

*♦.7*  JAS 
2.7«i  IAIGT  • 

M  JB4  . 

n  ■ 

*7  3B7  1241 
II  JB23 
»4  HK22  . 

.M  1B24  .  .  . 

44  3B29 
»Ii  3B24  . 

44  3B3I 

.71  3f;4  XXB  .... 

3022  .  44. 2S  Jgf,* 

•Ml  3023  .  12.4#  • 

•Wl  3C3I/G1B  S.4»  ;|“4 

.84'  ■  8BJ8  .... 

.71^  HK24..  S.44  121^®'’'- 

»I  W.4S  11.85 

**  3D4  1244  .44 

.JI  1D2IA...  1.45  4^4,... 

1.24' 31323 _  «-48  - 

.74  3E24 .  14.45  *<5 . 

.M  3LF4  ...  1.24 

.48  304  . 74  nSV - 

1.14  305GT. . 


Sell  Your  SURPLUS  TUBES  i  EQUIPMENT  -  Smcl  l„l  a  Pr,ce, 


.84I4A7. 12B7  .44  53. 


I 8B5  ... 

'jXi  8B8G 

•5  8B8G  ... 

4M  8BA7... 
JTS  8BC5.... 

4ftJ  8BC7 - 

XM  8BD5GT. 
mix  8BD8  .. 

7:5;  8be8 


1.85  7A7 
.84  7A8 

.74  7AD7 


.84  I4C:5 
.84  I4C7  . 
.84  I4E8  . 
.84  I4E7. 
.84  I4F7. 
.44  14F8  . . 
.74  I4H7. 
.48  I4J7  .. 
.84  I4N7.  . 
1.44  1407.  . 
.84  I4R7. 
1.44  I4S7 
1.14  I4W7. 


T55 .  . . . 

1.14  55 . 

.44  58 . 

.84  57.  - 
1.84  58 
1.84  RK54. . 
.44  54 


1.84  CRP72 
1.14CRP73 
1.84  73  . 


3FWA...  14.48  jaNSpoc. 

3!85lN21 . 88 

3HPt4...  14  M  jN^lA...  l.M 
-  15.88  tN2IB...  3.48 


.74  458TL.  ..  44.88  R1188. 
.74488  RI138. 

1.45  MF388.  15.45  E1148.. 


22.88  1828. 
8.48  1822 
.1.84  1824 


12.48  1838 
.14  1831 
.25  1832 


8CB8.  ... 
,,,  ,,  8CD80.. 

74  4.125A.!.*  34!45 


1.28  7C8 
.•4  7C7  ....  I,44| 

34.45  7C23....  72. 


44!|4T8. 

14V8 _ 

T28/1423 


1.^  3V4 

•Z5  ^**7- . . 

.84  4-258A...  48.45, 


3.14, 

.45' 

3.24  2888T....  144.58 


.84 

3.84 _ 

5  88I5API... 
12  Mi5BPt... 
35  5BP1A.. 
1  48j5BP4... 
i  .48  5CP1... 
.48  5FP7... 
.34;5FPt4.. 
5.75  5HP1... 
2.84, 5HP4... 
1.48  5JP2... 
.42  5LP1.  .. 
.42  5MPI... 
.45  SN'Pl.  .  . 
.47  7BPI  .  . . 
I  .i5,7BP7  .  .  . 
.77  7JP4  .. 

.73,4GP7... 
.73;8LP7.  .. 
1.44  18BP4.. 


14.08*!N25  ... 

4.751  >N28.... 

4jI0,IN27 - 

2.45  IN24.  ... 
18.48  1N5^... 

8.75  1N34.  ... 
4.75!iN34A... 
24.48;  tN35.... 
24.45  IN38  ... 
8.75  1N34.... 

5.85  1N45 _ 

5-^9  1N48 
8.75  •••• 

18.38 
14.88 


3.48  783A . . . 
1.14  784A. . . 
1.34  785A/ 


4-390A...  OO.VO  I 
M  4-1888A..  34.98 
44|  4B27....  4.45 

84'  4R32 ....  9.49  1 

741  4C25/  I 


SPEEDY  DELIVERY 


Ent^nd  Your  DO 
ar>d  Confrocf  Number 


-  1294 
1R5 . 

154  . 

155 
1S21 
1T4 

IT5GT  . 
ir4  5418 
HJ5 

IV  ... 

IV2 . 


2.\5. 

2A8. 

2A7 


..41  4C25/  I  8D4 

.44!  HKS4..  5.48  8D7G...I 
.74  4C33....  84.M  8D8G.... 

.84|  4C38 _  15.48  8E5 

88  88  4E27/257.  14.88  oea 

I  281  4J22 . 148.58  4E7 

■  74' 4231  95.98  4p4 

I  18  4J34  144.88  ops  . 

78  4242  788  27.88  opo 

4  88  4247  .  288.88  4P8GT  .  ! 

78i  4J47CY.  148.88  4F7  .  . 

.44  4J52  358.88  . . 

84'  4T4  2  ■  5.45  4G8G 

•79  4X.^F.  85.88  4H4GT 


.84  7X7 . 

.84  7P7 . 

.84  7P8 . 

.84  7G7/I232 

1.34  7H7 . 

1-J9  7J7 


.34  28 . 

1.84  RIC38A.. 
2.14  RX21.... 
1.24  22 . 

.34  24 . 

1.94  24A 


1.39  797A  . 

.99  797B _ 

.79  719A/3811 


.99  5458 . 

1.88  5883 . 

5.95  5878...  . 
5.98  5888..  .1. 


18.95 

15.29 

34.98 

18.84 


3.44 


1.14 


1.48 


4.48  7X7 .  i'24  24G/3C34  1.48  PG48  . . .  14>9  7I5A . . . .  8.45  5887  .  5.75! 

.74^7;/.;;;  i,io35A8....  I.M188TH...  8.84  7I5B....  4.85  5M3 .  7.84 


1.17 


I83D. 


l-i;  PGt85. 


:e8  5D2I 
2  0*  9D23  ' 
l  ie  ..RK85. 
1.14! 


rs  5W4 
*'Z1  5X4G  . 

5Y3GT 
3.48  9Y4G.. 
.87  5Z3.  .  . 
.33  5Z4  ... 
.14  C8A  .  .  . 
.47  8A3.  .  . 


2C48JAN  4.48  8A8GT  .  . 

2C43.  .  .  .  38.75  8AB4 _ 

2043/ 484A  4.44  8AB5  8N5 


34.38  424  : 

_  a.  8J5GT 
34.45  AJ4 
13.49  4J7 
1-2  9280 
*•99  8K4 
,•99  AK5GT 
*•39  4K8GT. 
•52  9K7.  .  . 
•79  4K8  . 

.44  8L5G  . 
.74  8L8  ... 

.00  81  8G  . 
1.24  8L8C;.\ 
0.75  8L8GAY 

1.54  8L7 . 

1.84  8N4  .  .  . 
2.34  8N8G  .. 

.no  8N7CT. 
1.30  8P5GT.. 
1.94  807  .  .. 

.74  8R7 _ 

1.33  8R8.  .  . . 


. 10  39A7 

.74  7Q7 . 70  39AC5GT  1.54  i#2G .  . 

•M  7R7 . 44  25AV5GT  .74  PGI84 

-  1.84  25BQAGT  - 

1.83  2504.  .. 

1.34  25I.4GT 
1.14  25W4CT. 

25Y5. . . . 

1.14  25Z5  .. 

.44  25Z4C:T.  . 

.84  24 . 

4.48  27 . 

.40  FG27A... 

S0RK28A.  . 

1.30  28I>7 

.80  34 . 

1.24  31  . 

.74  HY31Z... 

1.45132 


.2  . 

1  34  7^7 . 

•M  7V7  .  .  . . 

.84  7W7 . 

9.95  7X7' 

*•22  5CXFM 

,•2  7\4 . 

*•9*80-15;; 


■ I2A5 
■ml  I2A4 
.94  !3A7 


;m7ISC....  24.35  5443 . 

r5717A....  1.44  5444 . 

Xx5718BT...  48.45  5724  .. 
I*S7180Y...  48.45  5743 


-•nviivo  /;»7ilA 
*4  HY 1 15  145  174  722A/287 

*  52723A/B: 


1N5I.... 
1N52.... 
1N54.... 
IN55.... 
IN54.... 

. . tN57.... 

t2HP7...  14.841 1N58.... 
122P4....  27.88|imop 
12KP4...  47.88i!vrt‘'** 
12LP4...  21.25|;2i:- 
14KP4...  47.24  1N42. ...  TV  rite 
I4LP4A..  34.45  1N43....  3.84 

19RP4...  34.44. jujay  f  aa 

I4TP4...  34.48*™ -  *-95 

I4YP4...  43.48  *34 .  1.34 

17BP4...  43.45CK7t5...  .77 

,  „,I7BP4A..  34.44  CK784...  .54 

If  ‘5.8 

7-94  412 .  84.48 

ot  t  lie* 

3  95  4i5a  45;88WEcol2A  1.18 

t.78|  Vacuum 
Coped  CO  re 


•o'm'  Tb«f*nl*tore 
,i;5weco18a 


}J9Mmf-X?  each 


724A. 


.74  ||7Z3.  .. 
.94  II7Z4GT 
•  78  117Z4GT 
4.84  I17Z7GT 
*-2t125  ... 
PI23A.  .  . 


*  2724B: 


,  40  729B 
7240 

*3  JJmia. 

iJ12*93 


'25-7.5. 


3.75  12-32. 


Coo  12AH7GT  1.40, FG32 


.50  35/51.  .. 
1.84  35A5  .  . 
.84  35B5.  .  . 
.743505 
.04  3SI.4<;T 
1.74  35T 
.84  35T<;  . 


3.48  I 
4.98tM5 

19  M 

19.44,22; 

44.88 

93  58|;^; 
1. 28811 
I2.MRI2 
22.48  813. 
.48  814. 

5.48  815 


3.48  8825. 

3.84  0881 
?  22  9882 
3.48  0883 

1.47  0884 

2.48  0884. 


28.05  Tuoter  Bulbe  I  Verietora 
1.25  14X847..  3.MCW28254/ 


44.45  5812 

2.44  5814.  .. 

2.45  X4838  . 

4.75  0X4453 

*4.44  8882R 

3.45  8M5  .  .  . 

3.45  8448  .  . 

5.78  8812 _ 

4.48  M13  . 

24.84  8813A 
44.88  8814A 
45  M28 

^54pi27A 
2.75|VTI27 
.44;CVI48. 

7.48  158T  . 

1.44  VTI58 
.54  FG144 
.44  FG172 
.84  182B  . 

.74  FGI48 
.74T288 
.04  24IA  381A 

.74  283A  - -  •  /-r  .... 

4.84  2f5BVT2  1.44  810  844  Jr.  1.48  CK585AX  1.74  Ma*da  Pllota 
3.15  824  . . .  . . 


D147814  Vot 
Limiter  2.45 
D14834I 
,  Therme 
f-94  Comp.  3.45 
VS  DI78344  HF 
JS  PwrMeea.48 
0  M  *C  Bulb  Time 

4;48|  Deley . 48 

U.48' 


1.24  217283. 
1.14  284881. 
.44  854483. 


2.45 

0;75WEco48A  1.58 


USN  38C  2.45 


2.43 


BALLAST 


1888KC..  3.44 

18.48  Sub-MInla  'rt74  i  08  9788Kc..  .48 

2.48  2E34 .  I  94zb583:::  3:48  9999Kc  ..  3.48 


I24*^‘ 

S'Ja  OK582AX  i;74  9  LUt 

2.48  0K583AX  1.74 


8.45  t:K581AX 


3.45  C:E284 


2.48  21M3  ^^  .  ^  . - 

Tubea  Gtd  Eic 
;  Opeu  Fll  R 

•o  X  I  /T  _  B^Kate  Vie 

45f:K584AX  i;74  44.  B01I8  .48  *  E»P.  Ooly. 


Filter  Chokes 

13  9  Nr'l«/420  ohin/17  HlVini.  .»4e.e9 

12  Ny/300  me  Cad .  S.89| 

S  Hy/lSO  fna.  New  \*TC .  t.esl 

3  My/40  ma.  Cad . 3  for  i-OO; 

90  Hy/129  ma,  Cad .  1.89 

Dual  a  My/300  ma . 2  for..t.88 

-115  VAC  Input  I 

ir/e90  ma.  Cad  Watnrha.  .  .  .949  98 ' 
7900  or  19000  V  Dblr/39  ma.  .  .  .  18.89 

3000  V/IO  ma.  Cad  HI  Vina .  8.48 

1400_  Vct/80  ma.  0.3  V/4a. 


Full-Wove  Bridge  Selenium  Rectifiers 

le  VAC  Inputl  8  Ampa  99.88  | 
2  Ampa  82.49  12  Ampa  7.88 
*  Ampa  3.28L^  Outpui  ! 
4  Ampa  3  441  24  Ampa  11.88 
29  VOC  Outpui 
8  Ampa  87.88 
12  Ampa  11.48  I 


Othar  SI] 


34  VAC  Inputl 
1.2  Ampt  92.49 
2  Ampa  a.ee 

4  Ampa  9.89 
•  4  Typaa  Write  Your  Maada 


«P 


4.48 

290  cr«  28  vacdr.  8.99  , 
290  crM  with  28 


178  cria  220  1 


e.. 11.88  Tuba 


3a. 


8.8U 


V/39  ma,  3  x  2.S  V/2a.  ex- 
■lent  1800  V  Dblr  twu  2.X2 
wndica  H'std,  HlVlna . 


THroN  MlVlna  H^ald  Incl  Plltei 
Parta  for  CRT  Power . 


Ntw  Meter  Speciols 

lew-Weaton  SOI.  3"  8q.  Panel  Mt*. 
Ite  Delivery.  No  PripHtlaa  Needed 

(ro  Ampa . 814.84 

OC  Reaita  5Kv> .  7.80 

Oita  AC  Rect.  lOOO  Ohms/V  0.88 
'olU  DC.  1000  ohma/V....  1288 
vu.  Vol.  Level  Indicater.  .818.84 

tntrored  Snooperscope 

iMiviTter.  HI  Sens.  2"  Ola.  Rea»- 
lo  380  11/ln.  Completa  Data  4 

. . 

2  tor  88.48 

Money  Sack  Ouarantaa 
Mda#  Only) 
Order  708 

_ 9f 

.  .  _  ^  Pr  _ _ 

Chanea  Without 


(Coat  of  Mda#  Only) 
89  Min.  Ordor  708 
NYC.  Add  8hpg.  Charoaa 

*  2'*--  “  -  • 
Only. 

tubleet  to 
ut  Ndtlee. 
Phone:  WOrth  2.7230. 


September,  1951  —  ELECTRONICS 


OLYMPIC 


MMufmrluiiiic  Company . 

Jaka^MuTlU*  . 14' 

JoliBOoa  Co.»  K*  F. . . . . . . . .  * 

4ono«  Div..  Howard  R..  Cinch  Mff.  Corp. 
Joy  Mnnofnctarins  Company . 


ELEaRONICS 

INDUSTRY 


K^l«  EnsUiMrinc  to . . . 

Karp  Metal  rraducle  Co.,  Inr . . 

KartroB  . . 

Kar  ElocIHr  Coaipan]'  ...■■••  •  • 

KMlon  Hwitrhboard  »  Mapplj'  to. . 
KelBor  Manafactarlnp  Corporation 
Kenyon  Tranoformer  Company, 

Kepco  latboralorlee,  Inr . 

Keeter  Solder  Company . 

Klnpe  Kleetronics  Co.,  Inr . 

Knlchla  Co.,  dameo . 

Kollaman  Inelmment  Corp . 

Krohn-lllte  Inetmment  (  nmpany 
Knlka  Klectrlc  Mfc.  Co..  Inr . 


Your  choice  of  height  in  more 
than  44  panel  sizesy  designed 

f‘~>  afford  greatest  utilization 
of  space  and  weight  .  . 
Streamlined  appearance 
. . .  Sturdy  . . .  Econom* 
ical  .  .  .  Olympic  “S” 
series,  “A”  series 
and  MIL-T-27 
series,  with  or 
without  snap 
locks,  shipped 
from  stock. 


Lambda  Kleetronics  Curpomllon 

Ldunpkln  l.aboratories.  Inc . 

i.^ssdru  ft  Gyr,  Incorporated  .... 

Lapp  Insulator  Co*.  liM . 

Lews  ft  Northrop  Co . 

Lclande  far.,  O.  U . 

Lcnfcnrt  Electric  Co . . . 

Lens  Electric  ManufactuiinK  Co.. 
Leonard  Electric  Frodocts  t  o..  Inc 

Lewis  EncHieerinft  Co . 

Lewis  ft  Kaufman,  Inc . 

Lewis  Hprinn  ft  Manufacturing  to 
Unde  Air  Products  Co..  A.  Dlvlnl 
Cnlon  t'arMde  ft  Carbon  Corp. . . 

Link  Arlatton.  Inc . 

Utton  Industries  . 

Lord  MnnufacturUift  Cempany . . 

Louthan  Manufacturing  CompHn> 


Macnecord.  Inc . .  S44,  21^ 

Magnetic  Amplifiers  ... - •_;’w****nis* 

Miulory  and  Company,  Inc.,  r.  R . M,  ISA 

Mnrion  Electrical  lastrument  Company. .  2 

Markem  Machine  Compan) .  24P 

MR  BfaBufactarinir  Cempany,  Inc . 261 

McOraw-HIll  Book  Co . 218 

McIntosh  Enftineerins  Laboratories.  Inc.  SIB 

Measurements  Corporation  . SOS 

Metal  Textile  Corporation .  280 

Metals  ft  Control  Corp..  tieneral  Flnte 

Dir .  *4 

Methods  Mnnufaeturlnft  Corp .  S12 

Mico  Instrument  Co .  1k4 

Mlllen  Mtg,  Co..  lnc„  Jnmen .  152 

Milo  Rndio  ft  Electronics  Corp  .  180 

Minneapolis- Honeywell 

Reflrnlntor  Co . 41.  208 

MInnesotn  Minin#  ft  Mf#.  Co .  162 

Mltchell-IUuMl  Insnlntlon  Co..  Inc .  221 

Monson  Corpomtloa  .  ^08 

Mosinee  Paper  Mills  Company . 218 

Mulrhead  ft  Co..  Ltd .  8 

Multicore  Holders.  Ltd .  1 

Mycalex  Corporation  of  America .  98 


relays^^^ 

vibrators 

amplifiers 

capacitors 

instruments 

transformers 


Nsttonnl  Company.  Inc . 

National  Moldite  <'ompany  . 

National  Varnished  Products  Corpora* 

tion.  Hie . 

Neo-811  Corporation . 

New  Hermes.  Inc . 

New  York  Transformer  Co..  Inc . 

Newcomb  Hprtn#  Corporation . 

Ney  Company.  J.  M . 

North  .American  Aviation.  Inc . 182, 

North  Electric  Mf#.  Co . 

Northern  Radio  Co..  Inc . 

Nothelfer  Wlndin#  Laboratories . 

Nuclear  Instrument  &  Chemical 

Corporation  . 

Numbcrall  Stamp  ft  Tool  Co . 


Case  bodies  fabricated  to  any 
length  required.  Hot  tin  dipped 
to  your  speeiheations.  Covers  and 
cases  modified  with  hole  patterns, 
cutouts,  mounting  brackets  or  other 
special  requirements. 


Offner  Eleclronlctt.  Inc... 

Ohmitc  Mf#.  Co . 

Olympic  Metal  Prodnetw  i 
Onan  ft  Sons.  Inc..  D.  W. . 
Opad-Grecn  Company  . .  ■ . 
Oregon  Electronics  Mf#.  V 


Facilities  available  for  fabrication  of 
sub-assem  blies. 


Panoramic  Kadlo  Products.  Inc . 

Paramount  Paper  Tube  Corp . 

Park  Metalware  Co..  Inc . 

PermoAux  Corporatloa . 

Phalo  Plastics  Corp . 

PIckerin#  ft  Co..  Inc . 

l*lastold  Corporation . 

Polarad  Electronics  Corp . 

Polytechnic  Research  ft  Development 

Company.  Inc . 

Potter  Instrument  Co..  Inc . 

Precision  Apparatus  Co..  Inc . . 

Precision  Paper  Tube  Co . 

Premax  Products.  DIt.  Cblsholm-Ryder 

Co..  Inc . . 

Presto  Recordin#  OurpMUllMi . 

Pyramid  Eleclrlo  Co . 


METAL  PRODUCTS  COMPANY  INC 
>x  71 A  Phillipsburg,  N.  J. 
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SERIES  E5~500A 

High  Sensitivity— Wide  Range 

5"  OSCILLOSCOPE 


with  PUSH-PULL 
VERTICAL  and  HORIZONTAL 
AMPLIFIERS 


20  MV.  per  inch  V  Sensitivity 
150  MV.  per  inch  “H"  Sensitivity 


IMPORTANT  FEATURES 


It  Hifh  Stmltnlty,  EittiitftV  Rmft,  Patk-eull,  V*ltat« 
Ri|ultt<d  Virtical  AnpHlltr  -  10  cycles  to  1  MC 
response.  Input  2  megs.  22  mmfd. 
it  Freppency  CempensateP  "V"  Inpat  Step  Attanuatar. 
W  Vertical  Phasa-Raaarsini  Sarltck. 

W  EitanPaP  Ranga,  Hith  Sansitiaity,  Pisk-PaH  Harl- 
lantal  Raipllfiar  -  10  cycles  to  1  MC  response  at 
full  gain.  Input  W  meg.  and  20  mmfd. 

It  Liaaar  Malti-Vihratar  Saraap  Circait  -  10  cycles  to 
30  KC  plus  line  and  external  sweep. 

W  4-Way  Synck.  Salactian  -  Internal  Positive,  Internal 
Negative,  External  and  Line. 

W  “r*  Axis  Madalatian  terminal  for  blanking,  etc. 
■it  Internal,  Pkasakla,  (0  cycle  Baaai  Blanking. 
it  Sweep  Pkasing  Central.  Wide-angle  bridge  circuit. 
it  Direct  H  and  V  Plata  Cannactians;  all  4  plates. 
it  Aadla  Manitarlag  Pkana  Jacks. 
it  High  Intensity  CR  Patterns  through  use  of  adequate 
high  voltage  power  supply  with  2X2  rectifier. 
it  Taka  Canplanwnt  and  Circait  -  6C4  "V"  cathode 
follower,  6CB6  "V"  amplifier.  6C4  "V  phase  in¬ 
verter.  ^sh-Pull  6AU6's  "V"  CR  driver.  7N7  "H” 
amplifier  and  phase  inverter.  Push-Pull  6AU6's  “H* 
CR  driver.  7N7  sweep  oscillator.  5Y3  and  2X2  rec 
tifiers.  VR-150  voltage  regulator.  SCPI/A  CR  Tuba. 
it  7  Faar-Way  Lab.  Typo  Input  Tamiinalt  -  Taka 
banana  plugs,  phone  tips,  bare  wire  or  spade  lugs. 
it  Light  Shield  and  Mask  removable  and  rotatable. 
it  Extra  Haavy-Oaty  Caastractian  and  components  tc 
assure  "Precision”  performance. 
it  Heavy  Gaaga,  Anadind,  Na-Clara,  Almnlnani  Panal. 
W  Tally  Licaasad  under  W.E.  Co.  patents. 

*  In  louvrvd.  black  ripple,  heavy  faute  steel 
case.  Klie  814"  x  14<v"  x  18".  Complete  with 
llsht  ihleld.  calibratlna  maik  and  Inttructlon 
manual . NH  PRICE  SIH  SO 


Sec  tAu  n«w  "fAfCISION  "  sr  Oicilloscop* 
on  display  end  avoilobla  of  looding  rodio  oovipmanf 
disfribvtors. 


Precision  Apparatus  Co.,  Inc. 


¥ 


CkfWt  1 4M  M.V.Cee  U  vt.  A.  C«Mm  :  M  ORN  AN  f  X 

!•  €■■■<■:  AUm  Rtdlt  C«rpe  TwiM*.  Ootvto 


Radio  (  orp.  of  .4iiieiica 

9  177.  2«7.  SIO.  Bark  Cover 

Radio  Rereptor  Companjp  Inc .  74 

Radio  Shack  Corporation  .  tOO 

Radio  4Vlre  Televi^OD  liif*orpurated. . . .  293 
Railway  KxprcMS  Agency,  Air  KxprcM 

IHvlMlon  . 199 

Kauland  Corporation  .  10 

Raj'theon  Manufacturing  Co . 62,  145,  279 

R>B-M  DIvMon.  Keoex  Wire  Corp .  143 

Reeveo-llofTman  Corporation .  176 

Rcmlcr  Company,  Ltd .  322 

Revere  Copper  A  Braiui.  Ine .  6 

Hex  Corporation . 261 

Rome  t'l^le  Corporation . 2K| 

Kunxel  Cord  A  Hire  Co .  202 


Sanborn  ('ompany  .  2.52 

Sancanio  Klectrlc  Co .  243 

Ssirntitic  Electric  DIv.  of  **S‘’  Corrugated 

Quenched  Oap  Co .  280 

Sdintliia  Magneto  IRvInlon  of  Beadlx 

Aviation  Corp . 201 

Se<’on  Metal*  t'orporatlon  .  36!f 

Servo  t  orporatlon  of  America .  <307 

Servomechaninms,  Inc .  231 

Serro-Tek  Prodneta  Co .  210 

SeiBdblonM  Clock  C<Hnpanj,  Timer  IMtr....  192 

Shakeproof,  Inc .  159 

ShallcroNO  M an uf aettirteg  Co .  39 

sigma  InfltrumentA,  Inc .  79 

simpnon  Ele<‘trle  Co .  225 

Snyder  Mfg.  Co .  229 

Sorenken  A  Company.  Ine .  47 

SouthweMtem  Induntrlal  Eleetronlc* 

Company  .  194 

Specialty  Battery  t'ompnny .  31.3 

Splneraft.  Incorporated  .  276 

Sponge  Robber  Product*  (  ompany .  61 

Sprague  Electric  Compaii) .  139 

Stackpoie  <'arbon  Co .  40 

standard  Electric  lime  Co .  324 

Standard  Plexo  Company  .  282 

Standard  Pre«*ed  Steel  Co .  242 

standard  Product*.  Inc.  .  32.3 

Standard  Telephone*  and  Cable*  Limited  266 

Standard  Trannformer  Corp .  29H 

I  Stanley  Tool*  . . SOA 

Slaver  Company,  Incorporated  .  317 

Steven*  .Arnold.  Inc . 295 

Steward  Manufacturing  Co..  D.  M .  25.3 

Sto<ldart  .Aircraft  Radio  Co .  198 

Sturtevant  Co.,  P.  \ .  319 

.  Superior  Elertrie  Co .  61 

Superior  Tube  Company  .  .36 

Syivania  Electric  Produi't*.  Inc . 77,  IM 

Svnthane  t'orporatlon .  71 

S>ntr<m  Co . 313 


Technology  Inetrument  t'orp .  296 

Tektronix,  Ine .  168 

Telechrome,  Inc .  326 

Teletronic*  feaboratory,  Inc .  326 

Televlulon  Equipment  Corp .  315 

TenHoilte  Inaulated  Wire  Co.,  Inc . SI6 

Terpening  Company.  L.  H . 267 

Th<»ma*  A  Skinner  Steel  Product*  Com* 

pany  .  S13 

Thompson  Prodnet*,  Inc .  46 

liteflex.  Inc . 242 

Tranalcoll  Corporation  .  291 

TranNradlo.  Ltd .  216 

Triad  Transformer  Mfg.  Co .  Sll 

Triplett  Electrical  Instrument  Co .  239 

Tung-Sol  I>amp  Works,  Ine .  296 

Turner  Company  .  176 


I'einlte  Company  .  251 

Cnl<»n  Carbide  and  Carbon  Corp.. 

Bakellte  Company  .  55 

I.Inde  Air  Prodnets  Co . 198,  314 

Cnited  Condenser  Corporation . 274 

Cnlted  State*  Testing  Company,  Ine .  234 

Vnited  TranNformer  Co . Second  Cover 

Cniversal  Eleetronics  Co .  186 

University  Londspeakers,  Inc .  SIH 


Varflex  Corporation .  219 

Veeder-RMt.  Ine .  209 

Vlctoreen  Instrument  Company . 807 

Victory  Engineering  Corporation .  337 


Walde*  Kohlnoor,  Inc .  75 

Ward  Leonard  Electric  Company .  206 

Ward  Product*  Corp .  212 

Warren  Wire  Company .  230 

Waterman  Products  Co..  Inc .  801 

Webster  Electric  Company . 202 

Western  Gold  A  Platinum  Works . 239 

Weetlnghonae  Electric  Corp .  253 

Hliite  Dental  Mfg.  Company.  8.  S. . .  .278,  288 

Whitehead  Stamping  Company . 284 

Wilton  Tool  Mfg.  Co .  313 

Winchester  Eleetronics.  Inc . 293 

Workshop  Asaoclates,  Inc .  44 


I  Zophar  MlUa,  lac .  ggg 


PROFESSIONAL  SERVICES .  329 

a 

SEARCHLIGHT  SECTION 
(Classified  Advertisxng) 
KMPLOYMENT 

Positions  Vacant . 330-336 

Selling  Opportunities  Offered .  330 

Positions  Wanted .  530 

Selling  Opportunities  Wanted .  330 

Employment  Services .  330 

EQUIPMENT 

^Used  or  Surplus  New) 

For  Sale..  . 337-368,  370 

WANTED 

Equipment  . 336,  368 

ADVERTISERS  INDEX 

Adelman,  Nat .  366 

Admiral  Corporation .  332 

Airborne  Instruments  Laboratory,  Inc . 332 

.Aircraft  Armaments  Inc .  330 

Alvaradio  Supply  Co .  367 

American  Electrical  Sales  Co .  364 

American  Electronics .  3b8 

Arma  Corporation .  335 

Arrow  .''ales,  Inc .  362 

Harry  Electronics  Corp .  364 

H  &  B  Distributors., .  366 

Uendix  Aviation  Coip .  331 

Berkeley  Scientific  Corp .  331 

liian  .  365 

Brooks  Inc.  B.  D .  366 

Brush  Development  0> .  335 

California  Institute  of  Technology .  336 

C  A  H  Sales  Co . 362.  368 

('base  Electronics  Supply  Co .  361 

Clark-Reiss  Distributors .  359 

Columbia  Electronics,  Ltd . 363,  368 

('ommunications  Devices  Co .  360 

Communications  Equipment  Co.... 349,  350,  351 

Cornell  .Aeronautical  Laboratory,  Inc . 336 

Cottone  A  Co.,  A .  366 

Dome  A  Margolin .  336 

Drillick  Electronic  Sales  Co .  367 

Drive-In  Theatre  Mfg.  Co .  368 

Electro  Impulse  Laboratory .  361 

Electro  Sales  Co . 347,  366 

Electronic  Engineering  Co.,  of  Calif .  331 

Electronic  Speciality  Supply  Co .  360 

Electronicratt,  Inc . 345 

Emerson  Electric  Mfg.  Co... .  334 

Empire  Electronics  Co . 361,  367 

E  P  C  0 .  366 

Forest  Sales  Co .  362 

Freeland  Products  Co .  361 

(»eneral  Electric  Co .  333 

General  Motors  Corp.,  AC  Spark  Plug  Div.  332 

<  General  Precision  Lat»ratory,  Inc .  330 

(•lobe  Trading  Co . 361,  367 

Goodyear  Aircraft  Corp .  331 

Hall  Electric,  Ltd .  358 

Harmar  Co.,  The .  354 

Hatry  A  Young .  36S 

Hopkins  Engineering  Co.,  Inc .  334 

Horlick  Co.,  William  1 .  348 

Hughes  Research  A  Development  Labora¬ 
tories  .  334 

Interstate  Appliance  Co .  364 

Instrument  Associates  .  340 

T.  S.  H.  Sales  Co .  363 

Kellett  .Aircraft  Corp .  335 

Land-Air,  Inc .  333 

Lear  Inc .  336 

Lectronic  Research  I.al>oratories .  346 

l-vcgri  S.  Company,  Inc .  356 

Liber^  Electronics.  Inc .  341 

Life  Electronic  Sales .  352 

Lowenthal  Co.,  T.  R .  358 

Marino  Radio  Co .  355 

Maritime  International  Co .  364 

Maritime  Switchboard .  360 

Maxson  Corp.,  Tbe  W.  L .  332 

McNeal  Electric  A  Equipment  Co . 361 

Mogull  Co.,  Ine.,  Alexander .  337 

Monmouth  Radio  Laboratories . 367 

Nsrmsn  Rsdio  Distributors,  Inc .  367 

Northrop  Aircraft,  Inc .  334 

Phillips  Petroleum  Co .  335 

F*hotocon  Sales  .  366 

Powell,  Harold  H .  357 

Precision  Electrical  Itutrument  Co .  365 

Radio  Development  A  Sales  Co .  363 

Radio  A  Electronic  Surplus .  364 

Radio  Ham  Shack,  Inc . 338,  339 

Raytheon  Mfg.  Co .  367 

Reliance  Merchandizing  Co .  344 

Rose  Company,  The .  365 

Sandia  Corp .  333 

Sanett.  Bob .  336 

Servo-Tek  Products  Co.,  Inc .  342 

TAB  .  370 

Technical  Radio  Parts  Co .  366 

Telemarine  Communications  Co .  367 

Universal  General  Corp .  353 

Vitro  Corp.  of  America,  The .  335 

Wells  Sales,  Inc .  343 

Westingbouse  Electric  Corp . 336 

Weston  Laboratories  .  363 

West  Region  Electronics .  368 

Wilcox  Electric  Co .  333 

Wilgreen  . . . . . . . •_364 

This  Isdex  Is  ssWUNsd  ss  a  sssvssiasas  t«  tbs 
rsaisrs.  Ivsnr  ear*  Is  takss  ta  fsaU  H  aseurata,  but 
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YEARS  AHEAD,  CREATIVE-ENGINEERING 


has  always  characterized  Daven’s  efforts  in  the 
production  of  electronic  components  and  equip¬ 
ment. 


The  unit  illustrated  above  is  only  one  in  a  com¬ 
plete  line  of  Daven’s  world-famous  attenuators. 
Because  this  Company  has  pioneered  and  created 
so  many  worth-while  improvements  in  units  of 
this  type,  you  can  do  no  better  than  tc  specify 
Daven  Attenuators. 

Daven’s  skilled  staff  of  specialist-engineers  is  at 
your  “beck  and  call’’  to  help  with  your  problems 
in  the  selection  of  the  right  attenuators  for  the 
equipment  you  are  designing. 


Write  for  complete  catalog  data. 


191  CENTRAL  AVENUE 
NEWARK  4,  NEW  JERSEY 


THE  FOUNTAINHCAD  Of  MOORN  TUBE  DlVtlOPMlNT  IS  »CA 


New  RCA  6BQ7  and  6X8  provide  higher  gain, 
reduced  noise  factor,  and  simplified  tuner  design 


Tw'O  important  new  miniature  tubes  ,  .  . 
specifically  designed  to  improve  the  per¬ 
formance  of  VHF  television  tuners  .  .  . 
have  been  developed  by  RCA  in  its  con¬ 
tinuing  program  of  television  research. 

The  RCA-6BQ7 medium-mu  twin  triode 
is  intended  primarily  for  use  as  the  first 
RF  amplifier  in  VHF  tuners,  or  as  a  low- 
noise  IF  pre-amplifier  in  UHF  television 
receivers  employing  a  crystal  mixer.  Be¬ 
cause  of  its  high  transconductance,  low 
input  capacitance,  low  input  loading,  and 
low  plate-to-cathode  capacitance,  the  RCA- 
6HQ7  gives  especial  advantages  in  driven 
grounded-grid  or  cascode-type  circuits. 


In  such  circuits,  this  new  tube  provides  a 
reduction  in  noise  with  resultant  improved 
receiver  sensitivity.  It  also  reduces  oscil¬ 
lator  radiation. 

Th*  RCA-6X8  triode- pentode  converter 
■s  approximately  equivalent  to  a  6J6  triode 
unit  and  a  6 AGS  pentode  in  one  envelope, 
and  therefore  contributes  to  the  simplifi¬ 
cation  of  front-end  designs.  It  is  designed 
primarily  for  use  as  the  oscillator-mixer 
in  VHF  tuners  having  40  Me  IF  systems. 
Its  low  value  of  output  capacitance  enables 
the  pentode  section  to  work  into  a  high- 
impedance  plate  circuit  with  resultant  in¬ 
crease  in  mixer  gain. 


The  RCA-6X8  is  also  especially  suitable  as 
an  oscillator-mixer  in  AM/FM  receivers. 

RCA  Application  Inginoors  are  at  your 
call  in  adapting  the  RCA  6BQ7  and  6X8  to 
your  specific  designs.  For  prompt  service, 
phone  the  nearest  RCA  office*. . .  or  write 
RCA,  Commercial  Engineering,  Section 
42IR,  Harrison,  N.  J. 


•(East)  Humboldt  5-3900,  415  S.  5th 
Street,  Harrison,  N.  J.  (Midwest)  White¬ 
hall  4-2900,  589  E.  Illinois  Street,  Chicago, 
111.  (West)  Madison  9-3671,  420  S.  San 
Pedro  Street,  Los  Angeles,  Calif. 


